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A PROePBCT OR FORWARD VIEW. 

The terra of four years for the preaent Economic Zoologist haa 
come to an end, and be haa been reappointed for a second term 
of the same duration. What thia office has accomplished in the 
past our readers should already know. What it may accomplish 
in the near fntnre depends upon ns alone, bnt to a great extent 
upon the immediate and faithful co-operation of Interested persons. 
We bare no promise to make, beside that an endeavor to perform 
faithfully all duties that may be possible within the scope of this 
office. For successful results it is not only necessary that the 
work be done but that this reach the people who need help. 

As a means of extending needed help to the public our Monthly 
Bulletin will be continued unless the burden should become too 
great to be carried. Certain lines of experimentation and investi- 
gation will be continued and the results will be published in the 
Bulletin. Inspections of orchards and nurseries will be continued 
and demonstrations of the methods of fighting all kinds of diseases 
and enemies of plants will be given whenever possible. If persons 
shonld wish demonstrations of the methods of spraying for any in- 
sect pest or disease of plants, they should make application either 
to this office or to the inspector and demonstrator in their respective 
districts. The State furnishes the apparatus and material without 
charge, and only asks the aid of the person who is to receive the 
direct benefits of the demonstration. 

One new feature that will probably be undertaken will be to 
select an orchard of fair size in the central part of each fruit-growing 
district of the State and give it such treatment during the entire 
year as it may need to suppress the pests, and produce first class 
fruit. Nothing will be of greater benefit in drawing the attention 
of the public to the real benefits of caring for trees. 

Our investigations of the enemies of insects will be continued, and 
Bulletins will be published npon these subjects. The mailing list 
will not be revised at this time, but the Bulletins will be continued 
to the persons who are now receiving them, and other names will 
be added, without charge, as they are- received at this office. Speci- 
mens of insects, reptiles, etc., are requested, and reports of impend- 
ing insect outbreaks are desired promptly. We make an earnest 
request for the help of the public in the service, which most be 
imperfect without it. All personal requests will be answered 
promptly and Bulletins mailed as near the first of the month for 
which they are dated as may be done in consideration of the great 
amount of work that is placed upon the State Printer. 
Address all packages and communications to 

H. A. SURFACE, 

Hwrialjorg, Pile 

(» ^ ; 



CALENDAR FOR 1907. 



By H. A. Surface, State ZooloKlat. 



FOR TREATINQ INSECT PESTS AND PLANT DISEASES. 



PART I. FORMULAE AND METHODS. 
I. A. FunK'cideB, for preventing dlHeaees of plants. 

L Ammonlacal Solution of Copper Carbonate or Cuprain. 
£. Bordeaux Mixture. 

(a) For dormant plants. 

(b) For ordinary plants. 
<c) For delicate plants. 

3. Soda Bordeaux Mixture. 

4. Copper Sulphate. 

<a) Strong, for dormant trees. 

(b) Dilute, for trees in follace. 

<c) Solution tor smut, etc. 

(d) For WIIInB wild mustard. 
E. Corrosive Sublimate, for plant diseases, 
e. Formalin. 

7. Iron Sulphate and Sulphuric Add (Oreeu Vitriol or Copperas) 

8. Potassium Sulphide. 

(a) Stock solution (Home made). 

(b) Liver of Sulphur and Water. 

9. Dust Spray. 

10. Lime-sulphur-salt Waab. 

11. Sulpbur and Lime. 

12. Cut and Burn Diseased Parts. 

L B. Insecticides, for KtllluK Insects. ' 

Internal InsectlcldeB. for PolsonlnK Chewing Insects. 

13. Paris Green. 

(a) Strong. 

(b) Medium. 

(c) Dilute. 

14. London E^rple. 
IB, Wblte Arsenic. 

It. Arsenate of Lead or Dlsparene. 

IT. Arsenlte of Lime. 

18, Arsenlte of Soda. 

IB. Qreen Arsenold, Green Arsenlte, etc, 

20. Poison Traps. 

(a) Fresb Baits. 

(b) Bran Maab. 

(c) Crlddle Utxture. 

<d) For Bonsehold Peats. 
SI. Borax. 
a. Plavtar of Parli. 

It. adiebor.. ■ ,;,„,;,, Google 



Contact AppllcatlonB, for kilting Bucking Ina«ctB. 

24. Kerosene. 

SB. Kerosene EmulBlon. 

(a) Soap Bmulalon, 

(b) Hilk Emulsion. 

(c) Kerosene Emulsion wtth Pjrethrum, Sulphur, e 
tt. Kerosene Mixture. 

(a) Strong, for dormant plants. 

(b) Dilute, lor plants in leaf. 

27. (a) Benslne, (b) Qaaolene and (c) Turpentine. 

25. Carbolic Soap, 

t». Carbolic Bisulpblde. 

(a) In Air. 

(b) In Soil. 

3D. Corrostve Sublimate. 

81. Creolin. 

112. Crude Petroleum. 

(a) Strong, for Dormant plants. 

(b> Dilute, for plants In leaf. 

33. Flah on. 

34. Carbolic Emulsion. 

35. Hydrocyanic Add Qas, or Cyanide ot Potassium. 
34. Ume. 

17. LIme-Bulphur (California Mixture). 

38. Lime- sulphur- Blue Stone (Oregon Mixture.) 

39. Lime- sulphur- soda. 

40. Kerosene- Lime (Umoid). 

41. Potassium Sulphide (Liver of Sulphur). 

42. Lye, Soda, Caustic Potash, etc. 

43. Pyrethrum or Buhach. 

44. Resin Soap. 
4G. Resin Wash. 
46. Salt, etc. 

(a) Ivory, laundry or soft soap. 
(b> Whale CHI soap. 

(c) Tak-a-nap. 

48. Sulphur. 

(a) Dust. 

(b) In Water, etc. 

49. Tobacco. 

(a) Dust or Dry. 

(b) Decoction. 
W. Water. 

(a) Warm, 

(b) Hot. 

Gl. Hand -pic Icing, Clubbing, Jarring, etc, 

G3. Bands of Cloth, etc. 

63. Boards, Corn Cobs, etc., on the gronnd. 

M. Hopper- dozers. 
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L C. Combined Insectlddea and Fungicldea. 

E5. Bordeaux Mixture and Parle Oreen or Other Areenltes. 

ES. Dust Spray and Paris Green. 
I. D. Adherents, tor Making Fungicides or Insecticldea Stick to Smooth Planta. 

iT. Reiln Ume Mixture. 

ES. Soap. 

69. Resin. 

60. Syrup or Molaasea. 

81. Qlue. 

9t. Flour. 

S3. Salt. 
I. E. Practical Preventive Measures. 
X. Farm Practice. 

64. Rotation of Crops. 

66. Selection of Good Stock or Seed. 

66. Starting PlanU Early and Setting Strong Plants. 

*7, Proper Dates of Farm Opemtlons. 
<a) Of Plowing. 
<b) Of PlanUug. 

(c) Of Cultivating. 

(d) Of Harvesting. 

68. Early Destruction of All Unused Parts of Plants. 

69. Immediate Destruction of Fallen, Infested and Decaying Fruits. 

70. Clean Farming. 

<a) Clearing Away Rubbish. 
W) Clearing Away Weeds. 

(c) Clearing Away Volunteer Plants, etc. 

(d) Pruning, clearing aWay extra branches and dead and dying 

trees, etc. 

71. Proper and Frequent Cultivation. 
71. Draining Wet Land. 

TS. Irrigating Dry Land or Occasionally Flooding. 
7*. Strengthenlns Trees by Pruning. Thinning Ftult, Fertilising, etc 
7E. Use of Quickly Acting Fertilizers for Infested Plants. 
7e. Killing Pests While Few in Numbers. 
77. Planting Trap Crops to Catch and Destroy Pests. 
XX. Mechanical Devices. 

TS. Protecting Plants by Nets, Boxes, etc 

79. Bands Around Trees for Climbing Insects. 

80. Wrapping. 

. (a) Trees, for Borers, Mice, etc 
<b) Plants, for Cut Worms. 

81. Painting. 

<a) With Paint, 
(b) With Soap. 
tZ. Paper Pads or Disks Around Plants. 

83. Impassable Barriers. 

(a) Ditches, Furrows and Holes. 

(b) Line of Tar. 

<c> Tin, Boards, etc. 
XXX. Chemical Preventives or Repellants. 

84. (a) Ashes, (b) Soot, (c) Dust, etc 

SG. (a) Camphor, (b) Moth Balls, (c) Cedar Oil, (d) Heliotrope, i 



S*. Flah OIL 
ST. Kerosene. 
Kerosene Sand. 
88. .Tar. 
SB. Ume. 

90. Nitrate of Soda. 
n. Turpentine. 
XXXX. Vital MeaoB. 

K. Strengthening Crops by FertillElng. Cultivating, Pruning, Thin- 
ning, Watering, Draining, etc. 
S3. Destroying Alltes of Injurious Insects. 
M. Preserving Beneficial Insects. 
K. Preserving Insectivorous Reptiles, Birds and Mammals. 
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CALENDAR FOR 1907. 

FOB TREATING INSECT PESTS AND PLANT DISEASES. 

PART I. PORMULiE AND METHODR 



1. A, FDNaiCIDBJS, FOR PRDVBINTINQ DISE1ASE9 OF PLANTS. 

A fnngicide is a preparation for preventing diseases of plants. 
As moat of these diseases are due to fungi, tliese materials are con- 
■eqaeatlj called (nngicides. The following formulee are not insee- 
ticidM and shonld be used onlj for diseaaes, for which thej are 
recommended, and not for insects. Man; of them can be made to 
act aa both fungicides and insecticides by the addition of the proper 
material (See I. C, "Combined Insecticides and Fungicides.") 

1. Ammoniacal Solution of Copper Carbonate, or Cupram. 

This fnngicide is used in place of the Bordeaux Mixture when 
there is objection to the latter staining the fruit, flower or foliage. 

Formula: Copper Carbonate, 6 ounces; Ammonia (26° Beauni^, 3 
pints; water, 45 gallons. 

Dissolve the Copper Carbonate in the ammonia. This may be 
tcept any length of time in a closed bottle, and diluted to the re- 
quired strength when ready for use. It loses strength when stand- 
ing open. It leaves no stain or color. 

2. Bordeaux Mixture. 

Make a stock solution of Copper Sulphate by suspending the Cop- 
per Sulphate (Blue Vitrei) in a bag just below the surface of a 
vessel of water, or dissolve it in hot water, at the rate of one pound 
to a gallon.of water. Do not put it in a metal vessel. Make also a 
stock solution of lime; use a quantity of good lime, slake slowly, 
and add water to make a thick milk of lime; allow to cool before 
using, and always keep the lime covered with water. 

The operator should either use fresh lime and slake it with water 
and thus obtain the calcium hydrate, or make a stock of lime paste 
by slaking the lime dry in the ordinary manner, and at once add 
enough water to cover it. Keep it in a barrel or vat in the form 
of paste or putty. Dip this out and use it in regular proportions 
at any time, being careful that it is kept covered with water to 
exclude air. Air-slaked lime can not be naed in any of the follow- 
ing formulae where the lime is to enter into a liquid, unless twice 
as much be taken as would be required in using the water-slaked. 
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(a) For dormant trees ase: Copper Sulphate, 6 pouods; Lime, 6 
ponnds; water, 50 galloos. 

(b) For moat plants in foliage uae: Copper Sulphate, 1 pounds; 
Lime, 4 or 5 pounde; water, 50 gallone. 

(c) For delicate plants use: Copper Sulphate, 3 pounds; Lime, 6 
ponnds; water, 60 gallons. 

If the lime be of good quality and the mixture be made as directed, 
there will be no burning of the foliage. However, it is always best 
to determine whether enough lime has been used by testing the mix- 
ture. Spray with it, but do not sprinkle. 

"There are three simple tests which may be used. (I) Hold a clean, 
bright knife blade in the Bordeaux Mixture for at least one minute. 
If it become copper-plated more lime should be used. (2) Four some 
of the Bordeaux Mixture into a shallow dish and, holding it up to 
the light, blow gently across its surface. If properly made a thin 
pellicle will form on (he surface of the liquid. If this does not form 
more lime should be added. (3) Dissolve one ounce of ferro-cyanlde 
of potassium in 5 or 6 ounces of water. Pour some of the Bordeaux 
Mixture into a white diah and add to it a few drops of the ferro- 
cyonide solution. If sufficient lime has been used no change will 
be noticed. If a brownish-red discoloration takes place more Ume 
should be added." 
S. Soda Bordeaux Mixture. 

Copper Sulphate, i pounds; Commercial Caustic Soda or Soda 
Lye (sodium hydroxid), slightly, about 1 pound and 5 ounces by test- 
alkaline — according to strength, about 1 pound and 6 ounces by test- 
ing; water to make 50 gallons. 

To nse instead of ammoniacal copper carbonate, to act as a fungi- 
cide and leave no stain. 

Warning. — In each caae of change of grade or brand of commer- 
cial caustic soda it will be necessary to test the strength with litmus 
paper to keep a alight excess of soda or lye, as shown by turning red 
litmus blue. Keep the mixture well agitated. 
4. Copper Sulphate — (Blue Vitrol or Blue Stone). 

A solution of Copper Sulphate is used as a preventive of grain 
smuts. (See also Formalin, Corrosive Sublimate.) It may also be 
used OS a spray in place of the Bordeaux Mixture. 

(a) For dormant treea uae: Copper Sulphate, 1 pound; water, 26 
gallons. 

(b) For trees in foliage use: Copper Sulphate, 1 pound; water, 260 
gallons. (Not as desirable as Bordeaux). 

(c) For oat or wheat smut: 

Soak the seed 10 to 12 hours in a solution of one pound of Oop- 
per Sulphate to 23 gallons of water. Then put the seed for B or 
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10 minutes iuto lime water, made by slaking one pound lime and 
diluting to 10 gallons with water. The lime tends to prevent the 
Copper Sulphate from injuring the seed, 

(d) For killing Mustard in oat fields in spring, spray when the 
Mustard is onl; a few inches tall with 10 pounds dlsBolved in 40 
gallons water. (It is not recommended for all kinds of weeds). 

6. Corrosive Sublimate. 

Corrosive Sublimate is deadly poison to all animal life, and 
therefore care must be taken to prevent animals from eating the 
materials treated. It is used against potato scab and grain smuts. 
(See also Formalin). 

For use dissolve two ounces of corrosive sublimate in two gallons 
of hot water; then dilate to 15 gallons; allow to stand 6 or € hours, 
agitating several times meanwhile. (Always use wooden or earthen 
vessels; never metallic). 

(a) For Potato Scab. — Place the seed potatoes in a sack and im- 
merse in this solution for 1 or two hours. Plant them before they 
become contaminated with stray spores of the scab that may be 
found on dirty floors of the barn, etc. 

(b) For Smuts of Oats, Barley and Wheat, — The seed may eithCT 
be soaked, as for potatoes "seed" or may be sprayed tborooghly with 
the solution. In either case the seed must not be kept wet long 
enough to heat. Oats should be enclosed in sacks so they can be 
immersed in the liquid, as otherwise they float. 

6. Formalin. 

This has been found to be the best remedy for potato scab and 
smuts. 

(a) For Potato Scab. — Soak the seed potatoes for two hours in 
a solution of a one-half pint of formalin to 15 gallons of water. 

(b) For Grain Smuts — Soak the seed one to two hours in a solu- 
tion of 1 pound of formalin to 50 gallons of water, or pour or spray 
the liquid over the seed while shoveling it over on a floor to mix 
it. Put oats into sacks to immerse. 

(c) For Onion Smut and Black Rot of Cabbage. — Soak the seed for 
one to two hours in a solntion of one-half ounce Formalin to 1 gal- 
lon of water, then plant in nncontaminated soil. 

7. Iron Sulphate and Sulphuric Acid. 

Formula: Hot water, 100 parts; iron sulphate, as much as will 
dissolve; commercial sulphuric acid, 1 part. 

Add the acid to the crystals and then pour on the water. This 
is a good fungicide for dormant grape vines attacked with antfarar- 
nose. Apply with sponge or brush. 
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8. FotaiiBiom Sulfid. 

A stock BOlntion is made as foUowa: 

(a) Formula: Potash, 32 poands; eulphui-, fine); ground, 37 
pounds; ealt, 2 pounds; water, 50 gallons. 

The potash, sulphur and salt may be mixed together in a large 
metal tuh with a little water; the chemical action will make it boil. 
For sprajiug on foliage dilute with 100 times as much water. It 
is used against the active stages of the red spider. Three applica- 
tions at intervals of one week kills the eggs and moulting forms. 

(b) A solution, which loses strength upon standing, is made hj 
mixing one half to one ounce potassium sulfid (Liver of Bnlphur) in 
one gallon of water. It is used against mildews of gooseberry, 
rose, carnatioBB, violets, grapes, etc 

9. Dust Spray. 

Sulphate of Copper, Powdered (Dry), 1 pound; Finely divided 
Dust, such as Slaked Lime or Flour, 20 pounds; Dust this over the 
plants when the leaves are moist, as with dew, or after a rain. 
When they are moist with dew in the evening or in the morning is 
a good time, (See No. 61). 

10. Lime-Bulphur Formula (No. 41). All preparations given of Lime 
snlphnr Formulfe are first class fungicides, especially for Peach-leaf 
Ourl when applied' before the bads burst. 

11. Sulphur and Lime. 

Powdered Sulphur, 1 part; Lime, 20 to 40 parts. 

Mixed in the soil in hills or furrows where cabbage is to be set 
to prevent Club Root, and where Sweet Potato plants are set this 
mixture is said to prevent Sweet Potato Rot. 

12. Cut and Burn Diseased Parts. 

Some plant diseases can not be met by any other means known 
at present than by cutting out and burning the diseased parts. 
Among these are Pear Blight, Twig Blight, and related diseases 
which are thought by many to be identical. Burn at once all trees 
with Peach Yellows, cabbage with Black Rot, etc. 

Promptness in destroying diseased plants or parts of plants is 
essential in preventing the spread of disease, not only in the first 
year of its occurrence, but especially during the following year. 

I, B, INSECTICIDES, PoR KILLING INSECTS. 

Internal Insecticides, for Poisoning Chewing Insects. 

13. Paris Green. 

Arsenical inBectitidea are used to combat the various insects that 
chew the foliage and fruit. Although there are better arsenical Gb- 



secticides, Paris Qreen is the most popular. Even the Paris Oreea 
from the beat maDufacturera contains at times a great deal of 
nncombiaed arsenic. Therefore, it is to be expected that some per- 
sons get better results from its use than others. Some will have 
the foliage burned very badly and others not at all. There is do 
reason why Paris Greeai should not be as effective as it was a few 
years ago, excepting that it is now often adulterated. In one of 
the neighboring States a great many samples of Paris Green were 
analyzed, and none that were purchased from the manofacturem 
were found adulterated, while several from dealers were so adul- 
terated and diluted as to be ineffective when used according to 
standard formulas. 

To make a liquid spray of Paris Oreen, slake the lime gradually 
and sprinkle in the Paris Green, then add the rest of the water; 
or stir the Paris Green into the paste with enough water to make 
it pasty or mushy, in a smaller vessel, and then rinse it into the 
larger vessel containing the water. Always use at least twice as 
much lime as Paris Green in order to destroy the evil effects of the 
free acid that would burn the foliage. 

(a) Strong Formnla: Paris Green, 1 pound; Water, 75 to 100 gal- 
lons. 

This is for very hardy plants, such as potatoes, and for insects 
that are especially hard to kill, such as Canker Worms. 

(b) Medium or Ordinary Formula. 

Paris Green, 1 pound; Fresh lime, 2 pounds; Water, 150 gallons: 
This is the formnla most generally used for nearly all plants, 
bnt for the tender kinds, it should be yet more dilute. 

(c) Dilute formnla for tender plants. 

Paris Green, 1 pound; Fresh Lime, 2 to 4 pounds; Water, 200 to 
300 gallons. 

This is for such plants as the tender varieties of plums, like the 
Japanese, and also for peach, apricot, etc. It is not necessary to 
apply this or any other insecticide excepting when insects are 
present, or are likely to appear soon. There have never been an>- 
ascertained cases of persons being poisoned by the use of fruits ot 
vegetables sprayed with arsenites, although it would not be best 
to spray shortly before picking or gathering the crop. 

14. London Purple. 

This is a common arsenical insecticide, although not used a» much 
as formerly. It is a waste product in aniline dye manufacture. It 
is cheaper than Paris Green and is held in snspension in water 
longer, but the composition is very variable and more of the ars»uc 
is in a soluble form than in Paris Green, therefore it is more danger- 
ous to foliage, and is not highly recommended. 
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When used with three or four timee as much lime it will be Mfe, 
and can be used in practically the' same proportions as Paris Qreen. 

15. White Arsenic. 

Owing to the great amount of free acid which White Arsenic con- 
tains it can not be used alone npoc foliage plants, but it is a vala- 
able poison when mixed with fiour or powdered sugar, or both, for 
certain insects like cockroaches, or for sprinkling on slices of pota- 
toes for making poison bait traps. 

White Arsenic, i part; flour, 20 parts; powdered sugar, 20 parts. 

16. Arsenate of Lead or Disparene. 

This is the least soluble of all the arsenical insecticides, and is, 
therefore, not liable to burn the foliage, even if used in large pro- 
portions. It is also quite adhesive, and is about the only arsenical 
poison that will stick to smooth plants without the addition of 
something to make it adhere. 

Fc^mula : Bissotve 11 ounces acetate of lead (sugar of lead) in 1 
quarts of water in a wooden pail, and 4 ounces arsenate of soda (50 
per cent, purity) in 2 quarts of water in another wooden pall. (The 
sugar of lead can be dissolved more quickly by using warm water.) 

If (mly a small quantity of the arsenate of lead is required it can 
be purchased in the prepared paste or dust form, and 3 pounds used 
50 gallons wat». 

The alKtve solutions poured into 150 gallons of water are re- 
quired for Codling Moth, Tent Caterpillars, etc.; wbile these solu- 
tions poured into only 25 gallons of water are required for the Elm 
Leaf Beetle. 

Arsenate of lead may be used whenever Paris Green is recom- 
mended. Its trade name is "Disparene." 

17. Arsmite of Lime. 

Formula: White Arsenic, 1 pound; Freshly burned lime, 2 pounds; 
water, 1 gallon. 

Boil tt^:ether for 45 minutes. Keep the resulting product in a 
tight vessel. 

One quart of this added to a barrel of water or Bordeaux Mixture 
is used against biting insects. However, in Oregon, especially, it 
very often burns the foliage. 

18. Arsenite of Soda. 
(Known as "Kedzie" formula). 

Boil 2 pounds of white arsenic and 8 pounds of sal soda for fif- 
teen minutes in 2 gallons of rain water. Pot this in a jug and label 
"Poison." When ready to spray slake 2 pounds of lime and stir it 
into 40 gallons of water, adding a pint of the mixture from the jifg: 
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TLe areeiiic id a pint of this mixture is equivalent to 4 ounces of 
Paris Green, and ma; be used whenever Paris Oreen is rec<Hn- 
mended. This insecticide is used in preference to Arsenite of lime, 
because in the Arsenite of Boda one is sure of all the arsenic being 
combined to become insoluble in water, and thus there is no danger 
of burning the foliage. Arsenite of Lime is cheaper ,but Arsenite 
of Boda is more reliable. 

19. Oreen Arsenoid and Green Arsenite. 

These insecticides are applied in the same manner as Paris Green. 
Thej contain no free acid, and are thus not so liable to bum the 
foliage. They cost less than Paris Green (12c to 15c per pound), 
and being finer remain in suspension longer. Dr. Marlatt, of the . 
Division of Entomology, U. &. Department of Agriculture, says 
Green Arsenoid should replace Paris Green as an insecticide. 

Avoid Paragrene, Scheele's Green, White Arsenoid (Bailum Ar- 
senite), and "Bug Death." All but the last named contain so much 
soluble acid as to injure the foliage, and the last is reported as 
worthless by experiment stations that have tested it, and our own 
experiments indicate the same. 

20. Poison Traps. 

(a) Fresh Baits. These are prepared by dipping slices of pota- 
toes, apples, or bunches of damp or wet clover into solutions of ar- 
senical poisons, or dusting them while wet with arsenical poisons 
and placing them around the plants to be protected, as for Climb- 
ing Cutworms, or just beneath the surface of the soil around the 
plants, as for Common Cutworms and Wire Worms, or beneath 
boards in gardens where Cutworms and Wire Worms occur. 

(b) Bran mash. 

Arsenic Formula: White Arsenic, 1 pound; Brown Sugar, 1 to 2 
pounds; Bran, 6 to 10 pounds. 

Mix thoroughly and then add water to make a wet, but not sloppy 
mash. Other arsenites can be used if White Arsenic be not ob- 
tainable. Increase the proportion of the poison according to the 
kind used. 

It is used against Cutworms working in garden crops, at the rate 
of one teaspoonful at the base of each plant. It is also recom- 
mended to be put at evening in rows of corn where Cutworms and 
Wire-worms are likely to be numerous. With tender plants care 
should be taken leat heavy rains wash the poison against the stems 
and thus burn the plants. 

(c) Griddle Mixture. 

This mixture has met with great success in Manitoba as a remedy 
against grasshoppers. 
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Formula: Paris (jreen, 1 part; Salt, 2 parts; Horse maaare, 100 
parts (bj meaanre). 

Mix the Paris Green with the water; mix this through the horse 
mauore and then add enough water to make a soft but not sloppy 
uuiBh. If the horse manure be fresh the addition of the salt is not 
necessary. Use as the Bran Mash, i. e., simply scatter the mixture 
over the land where the "hoppers" are thickest. It is most effec- 
tive when spread in hot, sunny weather. 

(d) For Household Pests. 

Borax, white arsenic, powdered sugar and flour, equal parts are 
recommended for cockroaches, and a small quantity of white arsenic 
baked with cake dough makes a very good "home-made" rat bis- 
cuit, which has been known to be successful. This should be guarded 
with care from being used accidentally as food, 

21. Borax. 

For cockroaches spread powdered borax on bread, sweet potatoes 
or banana peelings, or mix with sweetened chocolate and place the 
bait where the roaches can get it. See Turpentine, etc. Use borax 
freely about sink, wainscoting, etc. 

22. Plaster of Paris. 

Plaster of Paris, 1 part; Powdered Sugar, 1 or 2 parts. 

■This has been used as an internal insecticide for cockroaches es- 
pecially. The insects are said to eat the mixture, which will form 
an insoluble and indigestible mass in their digestive tracts and 
thas kill them. It Is also said to kill mice and rats, but we have 
not been able to give it a test before this writing. 

23. Hellebore. 

This is an internal poison for insects, but not for man. It is used 
in place of Paris Oreen in the case of cauliflower or cabbage when 
there is danger of poison remaiuing on the part to be eaten. Hel- 
lebore is not poisonous to man, and so can be handled with impunity. 

For Currant Worms — Sprinkle the dry hellebore on the leaves, 
on the under side when possible, when the dew is on, or after the 
leaves have been sprinkled with water, to insure its sticking. 

Hellebore may be made into a decoction by using 1 ounce in from 
1 to 3 gallons of water and applying it as a spray to poison insects 
where arsenites would be objectionable, as upon leaves to be eaten 
or on ripening fruits, and especially upon currants and gooseberries. 

One part can be mixed with 5 to 10 parts of a cheap grade of 
flour and kept over night In a closed vessel, when all will be equally 
efficient as a powder. 
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CONTACT APPLICATIONS TOR KILLJNO SUCKING INSECTS. 

The contact insecticides are chiefly for the suctorial insects, be- 
cause these can not eat the internal poisons and consequently can 
not be killed by them, altboogh the insecticides mentioned in this 
groap wilt also hill most biting and chewing insects with which they 
come in contact. It is necessary for the contact insecticide to touch 
the insect, and if the latter be ho protected, as by growing leaves or 
otherwise, that it is not touched by the application, the same does 
DO good. For this reason it becomes necessary to apply each ma- 
terials early before the leaves become large, abundant or deformed. 

24. Kerosene. 

Pure kerosene if properly applied may be used on pear trees in 
winter without great danger to the trees, but 40 per cent, kerosene 
is almost as destructive to insects, and may be used on apple and 
pear trees in winter without danger. Under no circumstances, how- 
ever, is pure kerosene recommended to be used on active plant life 
of any kind. It has been used undiluted on plants dormant and in 
foliage (apple, pear and others) without apparent injury, but there 
are too many uncertainties attending its use to warrant its recom- 
mendation. 

For pure sprays always purchase the 150 degree fire test kerosene. 

For Cockroaches and other Household Pests. — With an atomizer 
spray into the cracks, etc., where the roaches are located. 

PVm" Mosquitoes. — Kill the larvae or wrigglers in water by put- 
ting one teaspoonful of kerosene on each square yard of water area. 

26. Kerosene Emulsion. 

This, probably, is the best form into which kerosene can be put 
in order to obtain the best results. When the kerosene is in an 
emulsion the proportion of kerosene is known to a certainty, while 
with the Kero-water sprays the proportion is not always just what 
one expects. 

A stock emulsion is made as follows: 

(a) Soap Emulsion. 

Hard soap, shaved fine one-half pound; Kerosene, 2 gallons; 
Water, 1 gallon. 

Dissolve the soap in boiling water; remove from the stove and add 
the kerosene while the water is still boiling hot; churn with a spray- 
pnmp until it gets to a soft, butter-like mass. Keep this for a stock 
mass. 

For plant Lice and young scale insects use 1 part of the stock to 
10 parts of water. Some insects will require a much stronger" mix- 
tore. 

(b) Milk Emulsion. ,-. , 

DiqmzecbyCOO'^IC 



Plate I, Root Worm of Cabbage and Radish. (Fnnrbia braalca^, InfeBUng 
RadlHh, Photographed In the ofllce of the Economic Zoologist, Irom specimens 
collected near Harrleburg. Pa. 
(See Monthly BuOrttn, Vol. IV, p. 394.) C 0(^qIc 
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When small quantities of emiilBion are wanted it is often lees 
trouble to make it with milk than with the soap and water. 

Sour Milk, 1 gallon ; Kerosene, 2 gallons. 

Dilute as in preceding. If the milk be sweet add a little vinegar. 

(c) Kerosene Emulsion with Pyrethrum, Sulphur, etc. 

The insecticidal value of Kerosene Emulsioo made b; either ot 
the above formulic is increased bv the addition of Pyrethrum, Hel- 
lebore, Tobacco, Sulphur, or any other powdered contact insecti- 
cide. It is particularly more valuable against Bed Mites or Spiders 
when an ounce of powdered sulphur is added to each gallon of the 
material used as a spray. 
2C. Kerosene Mixture. 

By using a Kero-Water Bpray Pump or other spray pump made 
for the purpose of mixing kerosene and water at the time of spray- 
ing, a very good substitute for Kerosene Emulsion is obtained with 
no further trouble than to place the kerosene* in one vessel and 
water with which it is to be mixed in another. It is to be applied 
according to one ot the two general formula, as follows: 

(a) Strong, for dormant trees. 

Apple and pear will not be injured with Kerosene Mixture as 
strong as 50 per cent., while plum is likely to be injured if it be 
stronger than 40 per cent., and peach, even though dormant, with 
more than 20 per cent. Thirty-five per cent. Kerosene Mixture is 
about the weakest that will kill the scale during the dormant season. 

(b) Dilute, for plants in leaf: 
Kerosene, 1 part; Water, lO parts. 

This will not injure the foliage of any fruit trees or garden plants 
if properly applied, but is as strong as should be given to peach. 
All injuries by oils will decrease by spraying upon a bright and 
windy day when the evaporation is hastened. 

Experiments seem to indicate that, like crude petroleum, tlie 
safest time to apply is on a bright, windy day in early spring, just 
before the buds begin to swell, in the form of a very fine spray. 

One part of kerosene to six parts of water can be used on many 
trees in foliage without injury, while plant lice are killed in a mix- 
ture as weak as 1 part of kerosene to 15 or 20 parts of water. For 
plant lice, therefore, 1 part of kerosene to 10 of water is probably the 
best proportion to use. This proportion will also kill young scal«B, 
and is a good summer spray for Son Jos€ Scale, but must be re- 
peated often. 
27. Benzine, Gasolene and Turpentine. 

These substances are used singly and undilute, as contact insecti- 
cides, where pests are not on green leaves or plants that would be 

"'""% „ Google 
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They are especially valoable to spray or inject into cracks in- 
habited by cockroaches, bed bugs, dea Jaryse, carpet beetles, etc., 
and will kilt all insects with which they come into contact, which 
injure carpets, clothes, or other fabrics. To kill ants find their nest 
and pour one of these substances into it in abundance. 

We have examined an insecticide sold in this State and recom- 
mended to kill household pests of all kinds, scale insects, etc., and 
hare found it to be nothing but benzine colored pink with a red 
vegetable extract, such as juice from red cabbage or beets. 

28. Carbolic Soap. 

Soft Soap, 2 pounds; Bain water, to thin like paint; Carbolic Acid 
(crude), 1 ounce. Apply to the bark of trees, twigs, etc., but not on 
the leaves. 

There is a commercial carbolic soap that is not so strong, and is 
recommended for scrubbing pet animals and live stock for parasites, 
such as lice, fieas, etc. 

29. Carbon Bisulphide, or Bisulphide of Carbon. 

(a) For Insects in the Air. 

This substance is used against a number of insects, and also other 
animals, which cannot be combatted with internal or even contact 
poisons. This liquid volatilizes very rapidly, and the gas being 
heavier than air, must be generated from above. It is used with 
good success against ants, buffalo or carpet beetles, clothes moths, 
museum pests, grain insects, woodchucks, prairie dogs, etc. 

For the Buffalo Beetle. — A very strong percentage of the Car- 
bon Bisulphide must be used to enable the fumes to penetrate into 
the body of the rugs, carpets, etc., where the insects are. 

For Insects in Stored Grain. — Use one pound of Carbon Bisul- 
phide to each 1,000 cubic ft. open space, or 100 bu. grain. Place the 
liquid in a shallow dish on the top of the grain; close the bin tightly 
and leave for twenty-four hours. 

CAUTION: Keep lights of all kinds away where using. 

For Borers in Trees — Inject a few drops of this liquid into their 
holes, and plug them with mud, putty, or grafting wax. 

(b) For Insects in the Soil. 

For Ants — E^rst find the ant hill, then with a cane make several 
holes ten to twelve inches deep, into each of which pour 3 to 5 
tahlespoonfuls of Carbon Bisulphide. Cover the ant hill with an 
old blanket or burlap, preferably moist, to keep in the fumes, and 
leave twenty-four hours. Sometimes more than one treatment is 
necessary. 

For Pests on the Hoots of Plants, Grasses, etc. — Make holes in the 
soil to the depth of the pests and pour one or two tablcspooufuls <4 
Carbon Bisulphide into each and close it at once by packing damp 
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earth into it with the foot. In loose sandy or loam; soil make three 
boles in each square yard, and in compact or "heavy" clay soil make 
four. 

Where the gas is to rise through the air, as in fumigating nursery 
stock or dwelling houses, Hydrocyanic Acid Qas is to be preferred. 

30. Oorrosive Sublimate, for Insects. 

Corrosive Bublimate is deadly poison to all animal life, and there- 
fore care most be taken to prevent animals from eating the materials 
treated. It is used against potato scab and grain smuts. (See also 
Formalin). 

For Bedbugs — A mixture of Corrosive Sublimate, one ounce; Al- 
cohol, one-half pint; Turpentine, one-fourth pint, sprayed in all cracks 
and crevices where bugs might lodge, will effectually rid a house of 
the pests. More than one dose will probably be necessary. This is 
a good contact poison and also repellant. 

31. Creolin. 

Commercial Creolin is a blackish brown liquid, costing about 
twenty-flve cents a pint. This is highly recommended for dog fleas, 
which sometimes become very annoying pests in dwelling bouses. 
As the cat and dog are the source of the pest, these animals must be 
rid of the insects. The animals should be washed thoroughly with a 
mixture of creolin and water. For dogs a three per cent, solution 
should be used, or nearly four tablespoonfuls to a gallon of water; 
for cats a two per cent, solution, or about two tablespoonfuls of 
creolin to a gallon of water. Get the creolin well mixed with -the 
water before using. 

32. Crude Petroleum, 

(a) Strong, for dormant plants. 

"Crude Petroleum is an oily, inflammable liquid, varying in color 
from very dark brown to greenish tints. By refining it yields a num- 
ber of valuable products, including paraffln, lubricating and illumi- 
nating oils and a series of highly volatile oils. It is the heavier oils 
that make it especially valuable as an insecticide. Crude Petroleum - 
varies in appearance and composition according to the locality from 
which it is taken. The eastern oils are said to vary greatly from the 
western and most foreign oils, the former having a paraffin and the 
latter an asphalt base. The true indication of the safety of petro- 
leum as an insecticide evidently depends upon its specific gravity; as 
it has been found that petroleum having a specific gravity of 43 de- 
grees or above {Banm6 oil scale at a temperature of 60 degrees F.) 
is less Hkely to injure the trees than petroleum, of a lower specific 
gravity, although oils of a lower specific gravity have been success- 
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full; used in some ioBtaDces, ootabl; io Canada." (N. Y. Btate 
Bui. 202, 1901.) 

This is one of the best scale insect remedies. It should be applied 
on a bright, suanj day in earl; spring, and must be applied thor- 
oughly and evenly; avoid oTerdrenching. 

Od perfectly dormant apple trees a 40 per cent, emulsioo is ased; 
on perfectly dormant plum trees a 25 per cent, emulsion is ased, and 
on dormant peach trees not over 20 per cent; and on dormant pear 
trees 100 per cent., or undiluted Crude Petroleum can be used sac- 
cessfolly for Scale Insects, without injury to the trees. 

(b) Dilute, for plants in leaf. 

<>ude Petroleum or "Bock Oil" can be diluted by making into an 
emulsion or by applying as a mixture with water by using apparatus 
made for mixing. Use the same percentages and methods as in 
emulsifying or mixing kerosene or refined tamp oil. 

It is not necessary to select oil of a certain known specific gravity 
if it is to be applied dilute. Crude Petroleum can not be used in 
making the Kerosene-Lime Mixture (No. 45), as it forms masses that 
will not pass through the nozzle. 

33. Fish Oil. 

Fish Oil is really the basis in the manufacture of Whale Oil Soap 
instead of Whale Oil for the useful insecticide that bears its name. 
It is also valuable in killing parasites on domestic animals by rub- 
bing them with it. It is also the basis of a valuable repellant for 
keeping flies from horses and cattle, which is made as follows: 

Fish Oil, 100 parts; Oil of Tar, 50 parts; Crude Carbolic Acid, one 
part. 

Mix or shake these well together and apply as a spray or mist by 
means of a hand spray pump. 

3i. Carbolic Emulsion. 

One pound of bard soap, one gallon of hot or boiling water, one 
pint crude carbolic acid. 

Shave the soap and dissolve in the hot water, pour in the carbolic 
acid and churn or beat into a creamy emulsion. 

Use one part of the emulsion to 30 parts water. It can be ap- 
plied as a spray for plant lice or poured on ground around plants, 
using from a few spoonsful to a half pint on each plant. 

This formula has been recommended as a remedy for the cabbage 
root worm, but experiments made recently by this office show that 
one part of the emulsion in 30 parts of water did not kill the pests 
unless it came directly in contact with them and remained so for a 
few minutes. One part in fifteen parts of water was more effective 
and the plants were apparently uninjured by the emulsion on exam- 
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iDation foar days after tbe application. It did not kill all the 

larvffi eveo at this streogth. Its greatest merit perhaps lies in its 

actioo as a repellant in preventing tbe dies from laying their eggs. 

To be effective it should be applied before the larvie attack tbe 

plants. 

36. Hydrocyanic Acid Gas. 

It is folly recognized that fumigation with hydrocyanic acid gas is 
one of tbe best methods of combating scale and other insects. For 
this reason many large nurseries in the region infested with Ban 
Jofl^ Scale fumigate all their nursery stock before shipment. The 
laws of some countries require this, while no nursery stock, except 
evergreens, can be shipped into Canada without first being fumigated 
with this gas at the port of entry. All nursery stock liable to infes- 
tation by San JoB^ Scale must be fumigated before being brought 
into Pennsylvania. The gas is now used in greenhouses, granaries, 
mills and other buildings subject to infestation by insects or objec- 
tionable animals of any kind. The gas is a deadly poison to all 
aDimal life and great care must be taken in generating it. Unless 
thoroughly acquainted with its use, the entomologist or some com- 
petent authority should be consulted before handling. 

The chemicals used in the production of the gas must be very ac- 
cnrately determined. The formula per 100 cubic feet of space usually 
nsedie: 

Potassinm cyanide (98 per cent.), 25 grammes (about one ounce); 
Solpbnric acid (1.83 sp. gr.), one-balf more acid, liquid measure than 
cyanide (about two ounces); Water, twice as much water, liquid 
measure, as acid (about four ounces). 

One of our Monthly Bulletins to be issued in the near future will 
contain a full account of tbe methods of generating and using Hydro- 
cyanic Acid Oas for various purposes, including nnrsery stock and 
also hoQsehold peets. 

36. Lime. 

Lime is of little if any value as an insecticide, being simply a 
deterrent and irritant. It can be used. wet or dry on foliage with- 
out harm. When dusted on pear slugs or other tree-slugs or the 
larvEB of Asparagus Beetles it prevents them from doing much 
damage. 

It is used to prevent Sun Scald by making a coating on tbe body 
of the tree in early spring. To increase the adhesive power make 
according to the following formula : 

Skim milk, six gallons; Water, thirty gallons; Lime, sixty pounds; 
Salt, ten pounds. (Can. Expr. Farm Rpt., 1900.) 

A path or band of air-slaked lime around a plant bed keeps it free 
from slugs and snails. ,i„ 



37. Lime-snlpbnr (California Mixture). 

Sulphur (either Flour op Flowers), seventeen pounds; Quick Lime 
(or Fresh Lime), twenty-two pounds; Water, fifty gallons. 

Slake the Lime finely, add Sulphur while slaking; cover with water 
and boil briskly for an hour. Add water to make fifty gallons and 
apply as a wash or spray while warm. It is not neceBsary to use it 
boiling hot, aud the only reason for applying it warm is that it then 
runs better through the nozzle. (See onr previous BuIletioB for de- 
tailed directions.) 

This was formerly made with salt, which is now proven nnnecefl- 
sarj. 

This certainly is the best and cheapest insecticide to be recom- 
mended for Scale Insects, Peach Leaf Curl, etc. It must be used 
when the trees are dormant, when it will not harm any kind, and 
can not be applied too strcmg nor too freely. 

This is the cheapest good remedy for the San Josd Scale, that is 
known, and as far as we know at present is the best to recommend 
in extensive orchards. 

38. Lime, Sulphur, Blae Stone (Oregon Mixture). 

The proportions of the Lime, Sulphur and Blue Stone in this WasD 
are the same as for the Lime-sulphur-salt Wash in the following: 
Some persons recommend only one and one-half pounds of Blue 
Stone, while others recommend several times as macb. This mix- 
ture is not to be highly recommended for the reason that the fungi- 
cidal value is not greatly increased by Blue Stone, as the Lime-aul- 
phnr Washes, when properly made, are both insecticides and fungi- 
cides without the necessity of adding additional material. It was 
formerly supposed' that the addition of Blue Stone greatly increased 
the fungicidal value of this wash, but this has not been proven to be 
true by experiment, while it does unduly increase the expense. 

39. Ome-sulphur-Boda Wash. 

Oanstic Soda, five poundii; Flowers of Sulphur, twenty pounds; 
Quick Lime, twenty-five to thirty pounds; water, fifty gallons. 

This is to be recommended as an unboiled Lime-sulphur Wash, and 
to be effective must be made with great care. For details of the 
process of making this, see pages 208 and 296 of Volume II of the 
Monthly Bulletin of the Division of Zoology. 

This fully takes the place of the boiled Lime and Sulphur Waahes, 
as it is both fungicidal and inserticidal in action, altbough it is more 
expensive when extensively used. It is to be recommended for use 
on a few trees or in small orchards. 

40. Kerosene-Lime. 

Kerosene, 1 gallon; Freshly Slaked Lime, 4 pounds; Water, 10 gal- 
lons. 



This will malie a mixture contaiDJng 10 per cent. Kerosene. For 
20 per cent. KeroBece, as on dormant trees, ase one-hatf the amoont 
of water, and for a 5 per cent. Kerosene and Lime, as for plant lice 
and yonng scale insects, use twice the amount of water. 

This is practical); the mixture that has been advertised consider- 
ably as Limoid and Kerosene. The Limotd is a commercial product, 
and this name is given to a particular brand of maguesium lime from 
a particular kiln. The Kerosene-Lime has not yet been fully tried 
for scale insects and other suctorial insects, bnt we are now experi- 
menting with it, and shall be able within a few weeks to discuBs its 
merits. Its adhesiveness can be increased by the addition of Besin 
Soap or Besin Lime Mixture, 

41. Potassium Sulphide (Liver of Bulphur). 

This was mentioned as a fungicide (\o. 11), and formula 11a, made 
with 50 gallons of water, is also a valuable insecticide to use on a 
few dormant trees for scale insects, etc. It is also recommended as 
a good insecticide against ^n Jos^ Scale when made as follows: 

Potassium Sulphide, 1 pound; Lime, fresh, 1 pound; Water, warm, 
2 gallons. 

Mix and apply as a spray, or as a wash with a brush, when trees 
are dormant, or paint on the bark at any time. This is an easily- 
made substitute for the lime-sulphur washes, but more expensive. 

42. Lye, Soda, Caustic Potaah, etc. 

These are in popular favor, but experiments show them to be of 
not much use. When trees are dormant one pound of lye to three 
gallons of water may be used on the limbs of the trees. For trees 
in foliage, one pound to forty gallons of water, but this will kill only 
the very tender insects, and stronger than this will burn the foliage. 

These substances are valuable to destroy the Peach tree borer 
when UBed as follows: 

Lye, Caustic Soda or Potash, 1 pound; Hot Water, 20 gallons. 

Ponr a quart of this mixture, while hot, around the base of each 
infested peach tree. Stir in anv fertilizer that one may wish to 
add. 

43. Pyrethrum. 

This is the ground-up flowers of the Pyrethrum plant. It loses 
strength unless kept in a tight can or jar. When burned in a room 
it will destroy mosquitoes, flies, fleas, cockroaches, etc. It may be 
used as a spray, 100 grains of powder to two gallons of water. 

44. Besin Soap. 

Thia substance may be used against plant lice and other soft- 
bodied sucking tnseets. It may also be nsed, like the preceding Bubi^ 



ataoce, with Paris Green or Bordeaux, to make these stick to gloeaj 
sor/aces. 

Resin, 2 pounds; Caustic soda, 1 ponnd; Tallow, 1 pound. 

Dissolve the soda in l^ gallons of water; then add resin and tal- 
low and dissolve them by applying a moderate degree of heat; add 
water enough to make 3 gallons. 

Before using, dilute 1 pint of soap with 16 pints of water. This 
is a summer wash. 

45. Besin Wash. 

Besin, 20 poands; Concentrated lye, 4 pounds; Il'ish oil, 2^ pints; 
Water, 100 gallons. 

Place the resin, lye and oil in a kettle with sufBcient water to 
cover them to a depth of 3 or 4 inches. Boil at)out 2 hours, making 
additions of water, until the compound looks like very black cofFee. 
Dilute to one-third the final bntk with hot water or with cold added 
slowly over the fire, making a stock solution that must be dilated 
to 100 gallons when ready for use. This is a winter wash. 

46. 8alt, Nitrate of 8oda, etc. 

These are good to use against certain pests, such as root lice and 
root "worms." Por example, a remedy that has been highly recom- 
mended to deS'troy root maggots of cabbage, cauliflower, etc., is a 
thimbleful of salt poured on the roots of the growing plants beside 
the stalk. 

17. Soaps. 

(a) Ivory or Common I^aundry or Soft Soap. 
This is quite valuable as a contact insecticide. 
Use Ivory soap (10c she), 1 bar; Water, 15 gallons. 

Apply warm, aa it thickens on cooling. It is recommended for 
Rose Mildew, "Red Spider," Plant Lice, Mealy Bugs on household 
plants, etc. 

(b) W^hale Oil Soap. 

This is good in combatting scale insects in family orchards or in 
old commercial orchards. It is too expensive, however, for general 
use. 

Por the winter spraying of scales use: 

Two pounds of the soap to each gallon of boiling water. 

This is doubtless the best insecticide to be used as a point or 
wash applied upon the bark during the spring and summer. It 
should be kept from the foliage and young shoots, but will not in- 
jure the bark, yet only one application should be made in any one 
season. All portions of the bark should be covered. 

I, Goo'^lc 



For pear slug use: 

One-half pound to 1 gallon of water. ' 

Por plant lice uae: 

One pound to 8 or 10 gallons of water. 

This dilate solution may be used either as a spray or as a wash 
into which the twigs and leaves infested with plant lice and yoong 
scale insects may be dipped by bending them over into a pan contain- 
ing the material. 

(c) 1^k-a-Nap Soap. 

This is a new proprietary soft soap with which one can easily 
make a very good kerosene emulsion by merely pouring the proper 
amoont of kerosene to make the desired percentage of emnlsiou into 
the suds or aqueous solution of the soap and stirring it violently 
or forcing it around through the pump for a few minutes. 
i8. Sulphur. 

(a) Dry, for pests on (eaves: 

Sulphur, 1 part; Flour or slaked lime, about 9 parts. 
Apply as a dust, especially when the leaves are damp, for mites, 
slugs, currant worms, eto. 

(b) In Liquid. 

Sulphur, 1 ounce; Water or soap solution, 1 gallon. 

Apply as a spray for mites or "red spiders," and some other 
pests on house plants. 
19. Tobacco. 

This is a very important contact insecticide. In the form of a 
fine dust it is excellent for bearing trees affected with root lice; 
two-thirds inch of surface of earth is taken away from around the 
tree and Xi to 2 pounds of dust is evenly scattered over the surface 
and afterwards covered with earth. The first application should 
be made in June, and if necessary repeated in August. It may also 
be used in the form of dry stems against root lice by applying it in 
the same way as the dust. 

As a decoction of the leaves or stems it may be used as a spray 
against plant lice; or first spray with water and then sprinkle with 
the dust. Use tobacco leaves or stems, 1 pound; water, 2 gallons, 
steep or boil. Its efficiency is increased by adding one ounce of 
pyrethmm. 

The decoction is also good to kill lice on cattle. 

Tobacco smoke, when generated in an enclosed space, is fairly 
successful in combatting plant lice, as in greenhouses. 
50. Water. 

(a) W&rm. 

Warm water may be used as an insecticide, as in soaking peas 
and t>eans in tepid water for a few hours before planting them to kUlp 
the infesting weevils. o 
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(b) Hot. 

Hot water, or steam, may be valoable in certaio cases. One of 
the best means of treating hoase plants for the unmeroua pests 
that infest them is to hold them In steam of a teakettle a few inches 
from the spont, where it is aa hot as the hand can be held. 

Plant lice dipped in hot water are killed at once. Into a wash 
boiler of water ag hot as the hand can bear dip infested house plants 
for a few minntes. Nearly all kinds of insects upon them will soou 
be killed, and with a little experience the operator will learn the 
greatest length of time that each variety can safely be submerged 
in water of a certain temperature. 

Hot water is also used in killing Clothes Moths and other hoase- 
hold insects in clothing that can be snbmerged in it. 

One of the best means of treating Carpet Beetles is to spread a 
damp towel over the carpet at the spot where it is infested and by 
ironing this with a hot flat-iron drive the steam down through the 
carpet and thus kill the peets. 

51. (a) Hand-picking. 

Where insects are large enough to be seen plainly and can be 
reached without difBculty it is often advisable to destroy them by 
picking by hand, as with tomato worms, grape vine leaf-beetles, 
stinking squash bugs, tent-caterpillars, eggs of canker worms on 
small trees, etc. 

(b) Jarring. 

For insects that are difficult to treat by other means and will 
drop suddenly when disturbed, as the Curculios, there is no better 
known means of treatment than to place a sheet or blanket under a 
tree and jar it severely with a few strong raps by a heavy, padded 
mallet. Then shake the fallen material into a pan of ml on water. 
A Cnrculio catcher is made by mounting a sheet on a wheel-barrow. 

(c) Shooting. 

A standard remedy for such insects as the l^nt-caterpillar in 
many parts of Pennsylvania is to load a muzzle-loading shot gun 
(no choke bore), with black powder and a paper wad and shoot the 
nests or tents out of the trees. 

(d) Burning. 

Fire is a certain and safe means of destroying pests wherever 
they occur in parts of plants that can be burned. It is much bet- 
ter to sacrifice a stunted and badly-infested plant than to expose 
others to infestation from its pests. Always bum all parts possible. 

(e) Cutting out. 

One of the most unsatisfactory means of treating certain pests, 
such as borers, is to cut them out. This should not be necessary, 
because proper preventive measures (No. 86) should prevent tbem 
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entering the trees or plantB. However when necessary to kill 
or remove borers try Carbon Bisulphide (No. 33) or Benzine (No. 
31 a), or insert sliarpened pliable wire into (he hole and |Merce the 
borer. In cutting, alwaj's rut lengthwise, not cross wise to the tree 
or vine, and cover the injured part with grafting wax to protect 
it. It is practical to cut borers oat of squash vines bj cutting 
lengthwise. 

TRAPB. 

62. Bands of Clotb, etc. 

Certain insects, such as codling moths when preparing to pupate, 
climbing cutworms, etc., will conceal themselves under cloth or 
burlap bands placed around trees. Such bandis should be put in 
place to serve as traps, and for codling moth larvae they should be 
examined and the pests killed at least once per week. 

63. Boards, Corn Cobs, etc., oq the Ground. 

On lawns and in gardens cutworms, crickets and false army 
worms, etc., will hide daring the day time under boards which may 
have been placed flat on the ground or grass to attract or trap them. 
Stinking squash bugs and other pests in the garden can be caught 
by boards or corn cobs placed on the ground near the plants to be 
protected. The next morning drop the pests into a can of oil and 
water. We have trapped many by this means. 

64. The Hopper-dozer for Orasshoppers. 

The Hopper-dozer is a western invention, shaped something like 
a long dust-pan, with oil or tar in the pan, to be drawn across fields 
infested with grasshoppers to trap and kill them. Upon rare occa- 
sions we have known certain kinds of grasshoppers to become of 
sufScient local abundance in Pennsylvania as to demand such a 
trap. 

I. C. COMBINED INSECTICIDES AND FUNOICIDES. 

65. Bordeaux Mixture and Paris Green or Other Arsenitea. 

It Is possible by combining Bordeaux Mixture or certain other 
fungicides with Paris Green or other arsenites to make a combined 
insecticide and fnogicide. It doee not really make much difference 
which fungicide or which arsenite is used, bat Bordeaux Mixture 
with Paris Green added is the most common combination of this 
kind. Although it is generally not advisable to use such combined 
mixture upon fruits or crops that are about to be harvested on ac- 
count of the supposed danger of poisoning them for the consumer. 
It is so easy to add Paris Green to Bordeaux Mixture and make both 



Mixture is applied. Oa the other hand whenever apiUTing with 
Bordeaux Mixture, Paris Oreeo and an ezcees of lime to equal twice 
the amount of the arsenite used should be added to the regular Bor- 
deaux formula. We recommend this mixture for the Codling Moth, 
Leaf Bpot, Apple Scab and various leaf -eating insects, applied as a 
spray shortly after the blossoms fall. Use 4 ounces of Paris Green 
or 1 gallon of Arsenate of Lead in 50 gallons of Bordeaux, accord- 
ing to the regular formula as though they were being used in wat^ 
alone. 

56. Dust Spray and Paris Green. 

To the regular DuBt Spray given in Formula 12 add 1 part of 
Paris Green to 10 parts of the Dnst Mixture. Other arsenites can 
be added in the place of Paris Green if desired and if finely pow- 
dered. 

I. D. ADHERENTS. 

These are neither insecticides nor fungicides. They are simply 
materials for making insecticides and fungicides stick to smooth 
plants such as asparagus, cabbage, cale, cauliflower, kohl rabi, tur- 
nips, celery and onions. The desired insecticide or fungicide must 
be added to the adhesive mixture. 

57. Besin Lime Mixture. 

Pulverized Resin, 5 pounds; Concentrated Lye, 1 pound; Fish Oil 
or other animal oil, 1 pint; Water, 5 gallons. 

Place the oil, resin and one gattoo of water in an iron kettle and 
heat until resin softens. Then add the lye and stir thoroughly. 
Now add four gallons of hot water, and boil until a little of the mix- 
ture when dropped into cold water will mix with it, and give a clear 
amber colored liquid. Add water to make up for evapc^utjon and 
make the entire mixture 5 gallons. Keep this as a stock solution, 
and add two or three gallons to each barrel of liquid spray, whether 
it be Bordeaux Mixture or Paris Green and water or other liquid. 
The material known as Bordeaux Besin is nothing more than Bor- 
deaux Mixture made by the regular formula with two gallons of 
thisstoi'k solution added to each barrel. 

58. Soap. 

Soap is used to make spray liquids adhere to such smooth plants 
as those mentioned above, adding one pound to from ten to fifty 
gallons of (he spray liquid. 

James Good, No. 941, N. Front Street, Philadelphia, Pa., has made, 
according to a formula advocated by the U. S. Department of Agri- 
culture, an adhesive soap, which can be bought and used with great 
success for this purpose. It is simitar to No. 62. ^^ 

LnOO'^IC 



59. Remn. 

BesiQ alone added to bot water and kerosene in making kerogene 
emalsion stock greatly increases the adhesiveness of the keroseDe 
emalBioQ. Use one pound of the Resin to each one gallon of kero- 
sene ID making the original stock emulsion before diluting. 

60. Symp or Molasses. 

Any cheap grade of molasses added to a spray increases its ad- 
hesiveness, and is consequently useful upon smooth plants. Syrup, 
1 pint; Liquid Spray Mixture, 5 gallons. 



Qlue can be used to make a spray liquid stick by dissolving it 
in hot water and adding it to the liquid. 

Olue, 1 pint or one pound; Liquid Bpray Mixture, 5 gallons. 

62. Flour. 

A cheap grade of flour is useful not only as a carrying agent to 
convey dust spray or insect powders, but when dusted over damp 
leaves will also help to hold them upon plants. 

Plour, 1 part; Diluted Spray Dust, 12 parts, or Flour, 1 pound; 
Spray liquid, 6 gallons. 

If the dour be boiled with water and made into a regular flour 
paste, it will be improved as an adherent in a spray mixture. 

63. Salt. 

Salt is recommended by many persons to increase the adhesiveness 
of certain washes, snch as Lime-sulphur Washes and also White- 
wash. Use one pound to three or five gallons of liquid. 

{To be concluded in the June Issae.) ^ 
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OUR MONTHLY CHAT WITH READEltS. 

A COREEOTION.—Notwithstanding the .most cartful proof read- 
ing, errors are liable to occur id our BuUetinB as in other pablit-a- 
tions, and when these are odIv mistakes of grammar, punetuatioB or 
printing, we do not count them sufficiently important to take time 
and space to correct them, but when they become errors of scientific 
facts or statements, it is important that they be corrected. For this 
reason we call your attention to the omission of one important word 
in the middle of page 3S6 of the March Bulletin. The third para- 
graph reads "Other enemies of the Cabbage Root are known to be 
smalt Carabid Beeth-s or Oround Beetles." The truth ie that Carabid 
Itoetles or Ground Beetles are among the most beneficial of insects, 
because they are predaceous, feeding upon other insects, most of 
which are i>ests. In this case the Carabids were found by our field 
assistant feeding upon the Cabbage Root Worm, and consequently 
the word "■Maggot" or "Worm" should be iusKH'ted after the word 
''Root'* in line 23 of page 38fi. It makes a difference to the cabbage 
grower that is of considerable importance, 

CHANGE OF TITLE.— Readers of the Bulletin may notice the 
change in the title of the Bulletin and the appearance of the first 
page. This was done for the purpose of reducing the amount of 
printing and the various styles of type used on that page, and to give 
a definite title that could be used by librarians in indexing these 
publications in the different libraries of the counti-y. Also the gen- 
eral subject of each Bulletin is inserted in the first page in such a 
way as to give the reader an idea of (he contents. The detailed 
statement of contents will bo continued ou the second page as in the 
past. These Bulletins reach libraries in practically all civilized parts 
of the World, in exchange for publications useful to this office, and 
librarians have found it important to make use of such systems in 
their cataloging. As a consequence this Bulletin will hereafter he 
known as the "Zooiogi(^l Bulletin of the Division of Zoology." It 
will he published monthly unlil further announcements are duly 
made in its pages. It is, of course, sent free to all i)er8ons who re- 
quest it. 

THE ENLARGED ISSL'E.— Tlie Economic Zo^ilogist is jdeased to 
be able to report to readers of the Zoological Bulletin of this Divi- 
sion that the last I/'gislahire provided for an enlarged issue of the 
Bulletin, enough to meet the demands of the people. This hill met 
with the approval of Governor Stuart, and we are now able to add 
to the mailing list all the names sent to us to the extent of twenty- 



flye thODsaDd more. Cnfortonately, the March and April iwaes 
are already practically exbansted, and they will not be re-printed, 
although arrangementa may be made for a republication of the 
August- September isBue, 1906, which is now known as the Pennsyl- 
vania Snake Bulletin. Schools, clubs, societies and other organiza- 
tions, libraries or individaals desiring future issues of these Bulle- 
tins may obtain, free, whatever number they desire by writing to 
this oBBce for them. 

THE NEXT BULLETIN.— The next Zoological Bulletin will be on 
the subject of the Hemiptera or a Suborder of the Order of Insects 
known as Hemiptera or True Bugs, Ihe discussion of which was com- 
menced in the Bulletin for June, 1906, 

Those who have watched our Bulletins carefully know that our 
plan has been to discuss all of the various Orders of the Insei'ts 
found in Pennsylvania, beginning with the lowest and continuing 
through to the highest. The Bulletins upon Insects arc monographic 
or completing one particular Group at a time. These are issued 
as numbers of the Monthly Bulletin and several have already been 
prepared, and more will follow before the various Orders of Insects 
are discussed in their economic and practical relationships. This 
explanation is made in order that readers tan understand the ap- 
parent break in the Bulletins due to the insertion of a discussion 
of a Group of Insects instead of the regular treatment of formulae 
and pests. 

SPECIMENS WANTED.— To aid in our investigations of in- 
sects and enemies, the office of the Economic Zoologist desires to re- 
ceive specimens of insects of all kinds as well as their enemies. We 
especially wish specimens of a.mphibiiins or salamanders, newts and 
frogs, as it is our desire to make the October Bulletin upon this 
subject. "We also desire specimens of reptiles, including the ser- 
pents, turtles and lizards. Insects should at all times be sent in 
such manner that they will not be crushed in the mail, and larger 
specimens may be sent by express, at our expense. We particularly 
desire that all reptiles and amphibians be killed before sending 
them, in order that the food which they have eaten will be preserved, 
and we can make a careful study of their stomach contents. "We 
do not ask for toads, as tliey have been sufficiently studied to be 
well known, and there is no question of their great economic 
value. The name and address of the sender should be on or in each 
package. 

Address all i>ackages and communications to H. A. Surface, Har- 
risburg, Pa. 
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PART I. FORMULAE AND METHODS— Concluded. 

L B. PRACTICAL PREVENTIVE MEASURES. 
X. Farm Practice. 

64. Rotation of Crops, as for Wireworma, Corn Root Worms, Hes- 

BJan Fly, etc. 

65. Selection of Good Stock or Seed. 

Thi» is necessary with both plants and animals in order to secure 
immunitj from diseaeee and pests and obtain the b^t results. 

66. Starting Plants Early and Setting Strong Plants. 

By getting ahead of the insects at the start one can often teep 
ahead of them. This is especially true of such pests as the Striped 
Gucnmber Beetles, Flea Beetles and others. 

67. Proper Dates of Farm Operations. 

{a) Of Plowing, as in plowing very late in fall and very early in 
spring for Cutworms, Wireworms and other insects in the soil, and 
also midsummer plowing to destroy the Hessian Fly in wheat 
stubble, 

(b) Of Planting, as in planting wheat late to avoid the Hessian 
Ply, planting cabbage early to avoid Cabbage Root Worms and 
planting it at such time as will come between the broods of this 
pest. 

(c) Of cultivating, as in cultivating late in fall and early in spring 
to avoid Cutworms and Wireworms, and also cultivating in .August 
and September to destroy the Apple Maggot and Plum Curculio in 
the soil. 

(d) Of Harvesting, as in gathering cabbage before it is attacked by 
Black Rot, picking berries before they are injured by fruit-eating in- 
sects and birds and mowing cultivated hay before the Clover-head 
Midge is sufficiently mature to pass to the ground and live. 

68. Early Destruction of all Unused Parts of Plants. 

This is important whether insects or plant diseases be present 
upon the plants or not. As soon as peas are picked the vine should 
be burned to destroy the Pea Lice, when cabbage is cut the stocks 
should be *>urnod, when potatoes are lifted from the ground the vines 
should b^ burned, as soon as strawberries are picked the leaves 
should be mowed as closely to the ground as possible, dried in the 
hot snn, raked together and burned. This will prevent leaf blight 
and other pests. When blackberries and raspberries are gathered, 
the oanet thould be ont at onoe and bnrned. Wliem wbea,t Is bar- 



vested in which Hessian Fly was present the best means of prevent- 
ing its recurrence the coining fall is to plow down or burn over the 
Btnbble at once. This will be an important principle to apply to 
nearly all crops. 

69. Immediate Destruction of Fallen, Infested and Decaying Fruita. 
Some insects, such as Apple Maggot or Railroad Worms, Curculio 

of Plum and Peach, Codling Moth and other [M^sts, remain in fallen 
fruit a short time before passing into the soil to jmpate or trans- 
form. If these fruits be destroyed as soon as thfy drop the pests are 
killed. When infested or decaying fruits are seen on vines and 
trees or on the ground beneath them, they should be gathered and 
burned at once, destroying both the insects and the germs of plant 
diseases. Pasturing orchards with pigs and sheep is one means of 
accomplisliing this destruction of fallen fruits. 

70. Clean Farming. 

(a) Clearing away Rubbish, as in burning brush, leaves and graas, 
etc., to destroy the hibernating places of insects, and especially to 
prevent mice from finding concealed quarters in orchards, which 
(hey gnaw if left covered with leaves and grass. 

(b) Clearing away M'eeds, as in destroying mustard and preventing 
the occurrence of lice and root worms injurious to grapes and other 
cultivated plants of the mustard family. Many kinds of weeds are 
liable to sustain insects that may iHK'ome injurious to various cul- 
tivated plants, and even plant diseases are at times transferred from 
weeds to cultivated plants of choice varieties. Prevent this by this 
important method of clean farming. 

(c) Clearing away Volunteer Plants, etc., as in destroying the 
volunteer or self-planted wheat stocks of late summer to prevent 
the Hessian Fly from developing on tlieni and becoming a menace 
to cultivated crops planted later. Tlie destruction of wild or ^"olun- 
teer fruit trees by the tens of thousands in this Slate would prove of 
immense value to the careful orchardists who spray continnously 
for the Codling Moth and other orchai'd pests, such as the Tent-cater- 
pillar and scale insects, and as regularly have their orchards rein- 
fested by the pests that are continually propagated upon the wild 
or seedling fruit trees in their regions. 

(d) Pruning, Clearing away Extra Branches and Dead and Dying 
Trees, etc. 

The cause of the death of a branch often remains in the branch and 
can be removed by cutting it away or pruning the living wood. One 
should always cut some inches below the dead branch to be siire to 
remove the cause of the trouble. Pear Blight, Bark Beetles and 
other peete and diseases are to be removed by this as the best pos- 
sible method. fV^ 



71. Proper and Frequent Cultiyation. 

Not on\y are plants gi-eatly strengthened by this important means 
of farm practice, but insect pests and plant diseases are greatly dis- 
couraged thereby, 

72. Draining "Wet I^nd, as for Cutworms and Wireworms, and ea- 

pecially Mole Crickets oo damp soil. 

73. Irrigating Dry Land op Occasionally Flooding. 

Wherever it is possible to flood land for a few weeks during tbe 
fall or winter, the peats in that soil will be killed. Recent Bulletins 
have shown that the best method of treating some pests, such aa 
Tarions kinds of cranberry insects, is to flood the cranberry bogs for 
even a short time (24 hours) occasionally while the pests are on the 
growing plants. 

74. Strengthening Trees by Pruning, Thinning Fruit, Fertilizing, etc. 

Every means of farm practice that will strengthen trees will aid 
them in withstanding the evil effects of pests. The importance of 
thinning and pruning have been discussed in our previous Bulletins. 
(See Vol. 11, page 81.) 

75. Use of Quickly Acting Fertilizer for Infested Plants. 

It is recommended to strengthen certain plants such as wheat by 
sowing over them when infested some quickly acting fertilizer, such 
as nitrate of aoda, two hundred to three hundred pounds per acre. 
This acts as a stimulant during the time when insects are moat 
likely to have a killing effect. 

76. Killing Pests While Pew in Number. 

Occaaional outbreaks of insects in great numbers is often due to 
the neglect of persons while they were but few. This is especially 
true of the Stinking Squash Bug, which may not be perceptibly in- 
jurious while few in numbers, and consequeutly might be neglecte'd, 
with the result that during the next seaaon they may become very 
abundant, and it would then be almost impossible to treat them ef- 
fectively. 

77. Planting Trap Crops to Catch and Destroy Pests. 

A trap crop may be early planting of seeds of plants of some kind 
to be protected, aa in planting early squash to become well started 
and receive the eggs of the Squash Borers and protect the latter and 
more desired crop, or as in planting a strip of early wheat at the aide 
of the fleld, which is to be sown later and thus trapping the Hessian 
Fly, which will lay its eggs in the early strip. By destroying the trap 



crops when the pesta have become well started in them, the ioBects 
are exterminated or suppressed. Another kind of trap crop con- 
sists of some kind of plant that maj be used to take insects from cnl- 
fivated plants, as in planting mustard seed to produce plants to 
catch tlie Cabbage Roof Worms and Cabbage Plant Lice, and de- 
stroying these plants when infested, or planting a few beans among 
cucumbers or melon plants to attract Flea Beetles from the vining 
plants. 

XX. Uechanical Devices. 

78. Protecting Plants by Nets, Boxes, etc., as in covering vining 

plants with nets to keep out Cucumber Beetles, Squash Bugs, 
and other pests. 

79. Bands around Trees for Climbing Insects, as in wrapping trees 

with wool or some sticky substance to prevent Canker Worms 
and Climbing Cutworms from ascending. 

80. Wrapping. 

(a) Trees for Borers, Mice, etc., aa in wrapping trees with paper 
or wire netting to prevent borers from reaching them or depositing 
their eggs, and prevent mice from gnawing them. 

(b) Plants for Cutworms, as in wrapping amall sheets of paper 
around garden plants when set in the soil to prevent Cutworms, 
Wireworms, etc., from attacking them. 

81. Painting. 

(a) With Paint, as in painting trunks of apple, pear and quince 
trees with white lead and linseed oil to prevent borers from laying 
their egge and entering them, 

(b) With Soap, as in painting trunks of trees with soap to kill 
pests and also prevent borers. 

82. Paper Pads or Disks aroTind Plants, as in spreading disks of 

heavy paper, and putting them flat on the ground around cab- 
bage plants to prevent flies from laying their egga that hatch 
into Cabbage Root Worms. 

83. Impassable Barriers. 

(a) Ditches, Furrows and Holes, such as are made around fields 
that would be attacked by migrating hosts of insects, such as Army 
Worms, the young or wingless Grasahopiwirs and Chinch Bugs. 

(b) Line of Tar, aa in making an impassable band to serve the same 
purpose for similar pests. 

(c) Tin, Boards, etc., placed around fields or plants to be a protee- 
tion to prevent certain insects, such as wingless Orasshoppers, from 
passing them. 

XXX. Chemical PreventiTee or BepelUnti. , Goot^lc 



84. (a^ ABhea, (b) Soot, (c) Dust, etc. 

Tliese substances are used arouod beds of plants in gardens to 
keep out such pests as snails and slugs, and may also be dosted over 
plants to prevent insects from attacking them. 

85. (a) Camphor, (b) Moth Balls, (c) Cedar Oil, (d) Heliotrope. 

l^ese are substances to place in closed vessels, chests, closets or 
cases to keep pests from entering. They will not kill Clothes Moths 
or other pesta, but if they be in closed receptacles will generally pre- 
vent them. 

86. Fish Oil. 

The chief virtue of Fish Oil is as a rc[)<'llant, rather than a means 
of killing Insects. (See Formula 33.) 

67. Kerosene. 

(a) Kerosene Sand. By addiug a quart of Kerosene to about one 
peck of sand and stirring il; well, a mixture is made which will repel 
insects, and keep them from laying their eggs around the roots of 
plants, as in placing a handful of this mixture near the roots of cab- 
bage plants or around onions for the root worms of these plants. 

88. Tar, as in using a teaspoonful of tar in a quart of warm water 

to pour over one-half bushel of corn to make it bitter and pre- 
vent crows from pulling it, or ground-inhabiting insects 
from eating it while In the ground. But note that this will 
only protect the grain and not the young shoots that come 
from it, 

89. Lime, as in dusting this substance over the leaves of plants, such 

as cucumbers and melons to prevent insects from attacking 
them. Its value as a repellant will be increased by the addi- 
tion of a little turpentine. 

90. Nitrate of Soda. 

This has been recommended to mix in the soil around the roots of 
plants to strengthen them, at the rate of three hundred pounds per 
acre. It acts not only as a quick fertilizer for plants but also as a 
repellant to keep out certain insects. 

91. Turpentine. 

When added to lime or some other substance that will absorb It 
and placed around plants it has some effect in repelling certain 
kinds of insects. 

I, Goot^lc 



XXXX. Vital Means. 

92. Strengthening Crops by Fertilizing, Cultivating, Praniog, TliiQ- 

ning, Watering, Draining, etc. 

Every means by which plants can be strengthened is a vital means 
in enabling the plant to withstand the attacks of enemies, whether 
they be insects, plant diseases, or other pests. 

93. Destroying Allies of Injurious Insects, as in using various means 

to destroy ants in corn fields that protect the root lice on corn 
plants. 

94. Preserving Beneficial Insects, as in watching for lady beetles, 

or ladybirds, and parasites on our rarions insects and permit- 
ting them to remain undisturbed. 

95. Preserving Insectivorous Reptiles, Birds and Mammals, such as 

Striped Snakes or Gfarter Snakes, Black Snakes, Green Grass 
Snakes, nearly all Birds and also Skunks, Molea, etc. 

■ The importance of preserving beneficial insects and insectivorons 
animals is too great to he passed without a few words of emphasis. 
The insect pests in our conntry are increasing rapidly and there 
is not a year that does not see new species introduced. The intro- 
duction of obnoxious pests is far greater than the introduction of 
those that are beneficial, for as the chief allies of the former in 
holding these pests in suppression are their natural parasites and 
insectivorous birds and other animals, we can see that by far the 
best thing to Ao is to learn how to recognize these important allies 
in order to secure their continued co-operation in destroying our 
foes. The natural enemies of pests are more powerful, as a constant 
and effectual check upon their increase, than any spraying opera- 
tions that can be performed. To learo to know these natural enemies 
requires care, time and cloee observation, but the effort is fully 
justified. 

Part II. The List of Cultivated Plants with Prominent Pests of 
Each and Methods of Treating the Latter follows: 
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PART IL PLANTS, PESTS AND TREATMENT— Contlnurf, 
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PI^TB IV.— l^ecanlum sp. on Mulberry, sllKhtly enlarged. Fig. a.. Cocco- 
jjAopw tmiTUKuIiitui Howard, enlarged 30 diameters; b and c. Pachgneunm mUxm* 
Howard, enlarged 30 diameters, Chalcld parasites bred from Lecanlum. Draws 
In the office of the Economic Zoologist, by W. R. Walton. Specimens sent by 
Mr. P. G. Stokes, of Philadelphia. 
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PLATS v.— Fig. A, (Phvacu* varitnmU Howard) Chalcid Paraslt« of Scurfy 
8c«>l« on Pine, enlarged 6S diameters. Dravn In the office ot the Elcononilc 
Zoolo^Ht, by W. R. Walton. Fig. B. Lace-wIn; (Chri/topa oculala.); (a) 
egga an egg-Btalks; (b) adult; (c) cocoon; enlarged 2 diameters. Drewa In 
tb* odlce of the Economic Zoologist, by W. R. Walton. Specimens sent by the 
.Zoological Society of Philadelphia. 
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beat carpet, and scrub (loora with 






water containing three xa Ave per cam. 










rUtm 














In which flies breed and the young 






llv,, <D Properly *:recn all wlSdow? 






and doon. a. Use sticky fly paper 






of the room that are moat llgSted. 






eKpeclally windows. (1) Du«t the In- 






tcBted room well with InKecl powder 












and bum thr"duit'"^ rtTFSmlgate™he 
















HowiuKMa 


(1) Watch rarefully for thilr breeding 






places, and dr.iln all pools ir which 






the young wrliTKleri live: All poet 


















othtr' ^e'ls 'tlurt^con"ain'"«iSr"tS 












qu?KS. "irnd'^peTlaTry" wa?ch ' Sfh^ 












sene oil or lamp oil on ponda. etc., 






In proporllnn or one tegsnnonful to a 
squars yard ol water, irse this es- 










pecially on water In cliterna and rain- 






water barrels and on ponds snd ditches 




































with oil, W Screen windows and 












tor Btove pipes. It Is not Intrequenl 


















For Larder Beetles and their larvie or 












smoked meats. %te.!"bnish*the"'meat 












cV-n I? In'tlghtly'lled paper sacks. 
(11 For roaches or cockroaches use Powd- 






















and k"ep the room as dry and clean as 


















^^"nol rp^"upon'thwn, "(!) S^^he 


















as they fly around llahts by using 






lantern traps and by siioh other means 






as mav be possible, m Inlcct Carbon 


















ttaU with pnfact fuccaaa. 



PART II. PUNTS, PESTS AND TREATMENT— Continued. 



PU.. 


iDMCta or Dlaeuea. 


Trutment. 




Ct.1 Worm. 


Use pol;on traps and board Irapa. 


Live stock p«u, 


Fiiea. ....'\^y^'.'.'.'.'.'.'.'.'.'.'.'.'. 


(1) Keep aiee from Il»e ■lock by (prKr- 






Inc every day or two with Flih'^OIl, 
100 p«r«; Oil of Tar. M pane: Crude 










Carbolic Add. 1 part. Mix or ahake 






these well together and apply aa • 






«pr*y or inl»I. (S) CTean op all placea 






where fllea breed and keep all clean- 






InEB from the atablcs In the Held 






where 11 !» needed for fertlllier In- 






stead of In the bam where It li lue- 






less and a menace to health and can>- 










Uo». 


AnlDials Infested with Uca should be 






rn"™er'"'Sr 'S^beT wS^'kcS^S 






Emuleloo' or Carbolic Bmulalon. or 






Carbolic Smp and water applied with 




Bol 


<l) aip the haira on the front lefs and 
parts of (he horse that can be reached 
by Its teelh, and also under the ihlo 










and throat where the bot fly deposits 
11. cBm. «) After the hoAe 1. at- 
tacked by the bon entering the stom- 










ach use the ordinary remedy for this 




Boia In Head of Sheep 


Smear Ihe aldos of Iroughe where sheep 




Pot Fllei In Stable 


Screen Blablea wllh large mesh nelllm 
side. Fllf* win paaa out through these 
.taWe ""thro'uih "hem. ^ls*"method 
tle'ls used considerably Md niccess- 




Sheep Tlcka. 








wool. (Z) Or better, dip the sheep 


















dilute Keroeene pmuHlon t-r two rtr 












Every person who heepe'eheep should 






dip the lambs at thli. time of year 






to kill Ihe peet. as they pass from the 










Scab of Sheep or CattLe, .. 


Spray or wash wllh Carbolic Emulsion 
and thoroughly waeh or apn-y the In- 










terior of buildings, floors, ^tc. wllh 






thie material or Crude Carbolic .M.d. 






Spray or wash with a three per «iit. 










Bas Worma 


(1) Pick Ihe large consplcuoua ban from 
the trees by hand when Ihe leaves are 










oft, (2) Spray with anienltea when the 






















""*■ 








moat terrible peals of these valusble 












seed Oil until Ihe trees reach fair 




I«af-ealen 


Whenever leat-eallng Insects of any 








Marie Tr*™ 


Aphl. or Plant r-™iie 


''kfr^o"ene"EruTa?on.'''K^ro'.'?ne'M?itnl? 

that tall at mW-aummer, carrying the 
aphia with Ihem. (S) Spray with strong 
contact Insect kidea ]uat aa the buds 
are bursting In the aprlng. 




Cottony Maple Scale 


(1) Sproy with Kerosene Bmulalon. or 
Kerosene Mlilure. or Carbolic Emul- 

In June. (» Repeal this wbensvsr mfi 

pest, ore ..«. "T 



PART II. PLANTS. PESTS AND TREATMENT— Co nUnued. 



p... 


InsKta or 




X„at..n. 




Bon Scale. 


TMrtle-ataall 


Same Ireatmenl a* (or CoHoiit UBp1« 

.1) Spray with Bordeaux MUlute as tha 
buds are bunting, (i) Repeat Ibis ag 
orien a> li necenary to keep the mli- 
lure on the leavea. 


900k 


SUCklDB iDHd 












■een. (» Repeat auch spniy If aU are 

^ no^.kmed wlhln a day of two. 






a) Keroaene Mixture or Emul.lon at 
leait twenty per cent. <!) Whale OH 
Soap, one pound In two gsllona of 
water. OJ One of the LIme-Eulphur 
Waehes or Keroeene Lime. 

■een. (1) For San JaB« Scale and alm- 

fo" tou? or^lTv™ weekVTa* f" Bco^ 
Scale and Oyaternheli Scale ipray 
with one o( these Inaecllcldea the lat- 
ter pari of May and a«aln the latter 




Smut. 
Hurt, . 














they can be pushed under water, and 

tlon ^oTcomilve gubtlmare.''an1l Uien 
spread and dry. C) Sprinkle the oata 
well on the floor with Formalin and 
water. (B) Soak the aeed five to ten 




»»»»"- 


Have the soil In good condition, use 




Ulldew 
Smut. 


theVme t realms nt" as *ur the Cabbage 
Root Maggot, (S) pour a quart of 

aand. stir It well, and place a hand- 
fore the ni- haa laid Ita egga. 








U»luT''Bulphlde''™«d"«'peM"'whi" 








"ns "by^'eowlng thT^seed In >o" that 
U not Infeated and Iranaplart them to 
(he place where they are to mature. 
This [> the best and moit modem 

the great labor of weeding and thin- 




Bor.ni. 

3an Job 
Pes Lo 








K 


* See 




^onea wm^be^formed^aoon.^^^ ^^^^ ^^^ 




'''"'" 






mid-day, ualns plne boughs with the 
needlea or p!na on Ihem. and follow 
this at onci- with the eulllvalor: or 



w„„^j,^ 



PART It PtANTS, PK8TS AND TRBATMBaJT— ConUnued. 



™.. 


„^„»™. 


TMMOMDt. 




Bavn Peach 


{!) Wrap tbe troDli with aome materia] 








lar her eggt. 12) UakE a mound ot 






eartb ■( leaal a toot blgh arauDd tbe 












remnve''thls In' September. "«> Kwp a 






quantity of aBh™, or lime around the 






baae of eacb tree clou to the tnink. 






(4) Treat (be InteBted tree by pouilnc 






on a Bolullon of Lye, Soda or PoUsIl 












if you do not wish to uae remedy No. 












not DecenarTto^cut "out tbe borera. u 






Ihey mil be kllkd and remain under 






tbe bark. Of these remedies tlM foi- 












the borer from entering the peach tree: 






1, t and 3. Remedlea 1 and i are to 










Black pMch Aphl« 


(1) Spray with Kerosene Emulsion or 
Whale Oil SoKp shortly after the buda 
burst, or whenever the peat Is seen 

where tor Aphis, ff) When Ibe pe»t 
Is In the mots use an abundance ot 
refuse tobacco, or powdered tobaoco 


















lure before Ihr flower* appear. (1) Re- 






peal No S at least once every two 






weeks, or often enoush to keep the 






Bordeauit Mixture on the leaves and 






youns shoots until afler the latter Is 






half-grown. After the fruit Is nearly 




























Peach- leWt'curi,":::::"::::: 


(J) Spray with one ot the Lime-sulphur 












spring; or spray with strone Copper 






Sulphate at that time. (1) Spray with 












mixture on the leaves until they are 










Pesch RoKtte atid Tellowa. 


No good remedy Is known. Pull and 




San Joae Scale 






Yellow 


No remedy Is known. DIr oiit and bum 


















•■Apple.-) 










Fire Bllshl or Twis Bllthl. 


"Apple,-) 
Cut off and bum all bllshled parts, 
cultinc at least a fool below (he 
diseased place". Paint the stumpg and 

(1) Spray »Uh Cupram. or slronr Cbp- 




Lfsf BIlRhl, PruH Spot or 




Tniil Spllttlnc- 


per Suliihale while the leaves are nn- 
foldlnff- (i) Use Bordeau. Just before 
the bloasnmi" open, (3) Repeat the 
spray with Bordenon after Ih* f-ult 

essary to keep this material on leav.-s 






CI) Spray In winter with Kemsene Kmul- 












(i) Spray the trees ol any lime when 












Washes, eiaedy as tor San Jos* Scale. 




Pear Mldtte 


(1) Apply one thousand pounds of KaInK 






to the acre to the ground beneslh the 






trees about the middle of June. (») Or 


















(1) Spray the entire tree thorounhly when 
















lure, or l.lme-™i|.hur Wash. (2) Spray 






wLih Whale Oil Soap, one pound to 






one gallon of waUr In April. (» Spray 
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Ptant. 


^„„„^ 


Traalmanu 








tor Planl Lloe It the roung PijrlU or 








lhe"Ka'e« or"truU at"any' tl"e''<Sui?^ 








iprlnr or ■uminer. and repeal th* 








operation while the peel remain. 






San Jiw« Seal 










"Apple," Ficepllng that upon Pear 








pure Cruae Petroleum can be ueed 








whenever the leaves are off, and on 
Pear and Apple much «(rnnger applica- 














tion of all materials can ha made at 








any^^aud all time, than upon Pe«h 












|S; j:x:::::::::::::;:::::: 


3aml IMltment aa fo" 'CheJtr Blug!" 
























when the leavFi are off. (2) Cut oft 








(he branchei that contain knot and 








burn them. cultlnK at leaat ■!« Inchea 








below th* dl«a«d ipot. and dipping 








ilnnallV 'to ■teHllie "it."" W^Mh"thr^ut 








part with a good paint. Do not fall 
































lami- pr«aullon and watch wild or 








uncultivated plum and cherry tree, to 








nee that IhP knola do not develon Upon 
them and produce sporeg to infeel otier 






Bor.«. 








Brown Hot or BIpe Rot, ... 


dry''™r ^omr™muinml<«" to'caiTi' 
the diBeaee sporen over winter, and 








(1) Spray with Paris Oreen or Arsenate 
of Lead hilt after the buda buret and 












before the flowers open. (!) Spray 
















«nale "( UmT™* lufr VUtaK 








fall. (» Catch the insects by Jarring 








them on cloihs or ealohers spread for 








them while II li cool at night or In 














fallen pluma every day during the 
















In them, (B> Cultivate the plum or- 
















wilh Curcollo about the middle of'july 








when thoy are In the pupal statfl In 








the aoll. (S) m Ihlnnlns pluma. 








peaches and other fruits select and 
















Curcullo, (J) Keep poultry In (he or- 








chsrdi where these Insects are llabia 






Leoutum or Plum Scale, .. 


<l)°Spray'^' with LIme-aulphur Washn 
after the leaves tall, (i) Or spray 
wllh Kerosene Ulilure or Kerosene 

t^'foreThe b-Ot bu"[.* ('") S?«)."'wlth 
a mild contact Insecticide durlnr (he 

(si'pSfnl Tbe"ljarlt™t mtes'ted "ranch ^ 






l*a( Blight. Bhol-bole 


(1) Spray with Copper Sulphate or Iroa 






F^ineui, Etc, 


Sulphate and Sulphuric Acid betore 
the buda burst. (!) Spraj with Bor- 
deaux Mliture when the leave. Om 
appear. Repeat No, i after the (rult 
haa set and every two or three week* 
or as often as la neceaaary to keep 
the Bordeaux Mliture on the trees and 

Is exactly the remedy tor Brown Sol 
and praotkally all other diseases ol 
leaves and (rult at nearly all plantf 









PART n. PLANTS, PESTS AXD TREATUBNT—ContUlued. 



Flout. 


IDKCU or DlHun. 


r^^^ 












■-a'ppI™ Bemr^bsr the Plutn' S 






■llKbILT inorr tuirdy thin Peach and 






can Bland a little Mrongfr mixture l( 




mvg 


IS*r«mtJv (or ■Chen? SlUB.") 




Oieriilllan or I«rve Eal- 








^an^'iMn de^urtni The"oTuge-"'' "" 






<S« (realmenl (or this p™t under "Ap- 


Potwoe. 


B^. or CO.™., Po... 


ple") 




Insetla art Ken. (1) Or apny with ■ 






ecmblned In recti ddc and funslclde 
after ihe middle or July for both the 










InMcU and Ihe late bllaht or rot. 






(1) Spniy as soon b» they are aeen wttk 




UIO Bug.. 


Anenlle o( Lime or Areenste of I^ad. 
«)_Whlp thern {""^.triw between the 




Barlr Bllsbt Lpd Lu( 






^Krt. 


the pUnH .re h«lf-grown and repeat 
thli as oriea as le neee^ur; (o &«ip 




Late Bllgbl and Ulldew. . . 


II Is the "Lile "slight thariilrlke. down 
Uie Elem and caunei potato rot. Br™* 

a.'^'n^'^' iPIs wMheS Qff''tl,'JTea»«i'^ 




PoWIo Rot 


Prevent the Late Blight bj. spraylne 






























or pull the blighted vlnei befar« tta* 






dlseaie can Btrlke down lo the tuber. 






■^"t, "T i™?" ""-I't* f°"«<". K«!>- 






erally dark In color that rat boles Id 






(he leaves while Ihei are young. Bprar 
early wllh Bordesui Mliture. and an 






arienlte added, and Veep thla on the 






leaves. Thla will taKe the place of 
















various disease* of the potato and the 
























i^l'lon»'"glver"[n "ou/Tulle" s." and' 






plant in .oil that hae not had the tab. 


















treated, and the germs adhering to 






them thus destroyed. 






Gather and burn all stalks or vines Im- 












(1) Keep younit poultry from eaiing 












board floon, (b) keeping Ibem on 






gravel, or (c) using lime In abund- 






anCB In the poultry yard to keep narth 






worms from coming lo the .urtaoe ot 






the soli. (!) Peed diseased chicks with 












proporllon of one leaapqoohil to one 












In a small bottle to mil It sa much 












over Ihe com meal end stir well. 






m Make a horse-hUr loop and Insert 


















he seen at the middle of the base 






o( the tonitue. and by twisting and 






withdrawing It gap worms can be ex- 






by gresBlnB th?m Hrnund Ihe neck and 










head with lard or olher grease, and 






eHpeclBlly rubbing this beneath tb« 






wing, Sm»ller chicks are relieved by 






using Ihe large greased wings of the 






(™i. *well wm? Pliers 'S "silphur? 






holding [hem by the feet and shaklnc 









PART II. PLANTS. PESTS AND TREATMENT— Continued. 



iDMcta or DiMttei. 



Aapberry, Blackberr 






Curciillo 

Twig BHght. 
Leaf Bllfht 

Antbracnou or Canker 

Tree Cricket 

ApU* mA L«at Hoppna, 

Rose Bull. 

Wldeir, 

IMd Spider 

Ruit 

Aphla on Roots 



Supply Ihern wkh abundanl dust bati 






8une as for ■'Plum 






ollh Cupram (I) 



re read)- lo Cull. (!) Spray 



under badly Infeated strawberry beds. 
and do not plant them In melont or 



, Goo'^lc 



PART 11, 


Prj,NTS, PESTS AND 


TRBATMENT-ConMnued. 


Plant. 


Ingecti or DiaeaKs. 


Treatmenl. 






Spray with Bordaau* Ulilura when tbe 
leave, flnit open In the sprtng. and r*- 
















No good remedy known. Pick off and 

and plant those vanetlea that are 
known aa pertsct, avoiding the purely 












Com Worm and Cut Worm 










(1) Pick by hand and destroy, m Or 
apray with Paris Qrean or other «■- 

Spray with Bordeaui Uliture when flrat 

Kemove and bum aftected leaves. 
Spray with Potaaalum Sulphide. 
Same treatment aa for Red Spider on 










Vloleta 


Tomato Worm or Horn 












Aphi! or Wheat Plan. 
Unae. 




bacco Decoetlon. Soap Solution or Oil 
EmulBlon, usinc a ■mall or knapsack 






(t) Plow down Infested atubble. (1) Or 
atrip durlntr the early part o( AugSil 

strip under durlnjr the lecond week of 
September, and plant the main crop 

part ot the State, Kth. for the central 
part, and Mth for the louthera part. 










mate or Formalin. 
(1) Plow deep soon afUr harve.1. «) Be 
™™h^ h" "' cleanlnga 

Kill the Army Worma by apraylng with 
arsenical mKioh when they are quite 

bera. 'if poaalble. After the Army 

It by one ot \he following ™I«' 
<1) Bpray vegetation along the front 
line of Its march with anenlcil pal. 

with ilronii contact poisons such aa 

bawo decoction, crude petroleum, ker- 




Wheal-head Anny Worm... 






lure. (3) Plow a strip of ground Im- 
mediately In front of their line of 
march^^and^^k«p^the ha^irow movtag 






of a horse drag a'lo» ba'ok and 
forth In thl> furrow. (B) Flow a tur- 

from the worms and toward the en* 
to be protected and dig a number 






and In crawling along the furrow will 
drop Into the post holes and die. (!) 
Plow a furrow and put In It ^^«n|»m 
of tar or crude petroleum. (71 Plow 









PARASITES OP SCALE INSECTS. 



The most noticeable feature of iDsect pests is their abundance io 
DumberB or ontbreaks during some years and their apparent ab- 
sence during other joara. Were insect pests to increase without 
check for five years the earth would be by no means inhnbitable. 
Very few persons comprehend tlie cause of the sudden disappear- 
ance of insect pests and its significnnce to the agriculturists. How- 
ever, this is generally dne to parasites or adverse climatic condi- 
tions, for the most cases are due to the development in great num- 
bers of parasites or beneficial insects which destroy the obnoxious 
species. 

The parasites of insects may be grouped as (1) predaceous in- 
sects, or those that capture and feed upon others, among which are 
the Ground Beetles, the Bobber-fiies, the Bedbug-Hunter and many 
others; (2) the extermil irarasites which live upon the body of the 
host while it yet exists, such as the Bee Louse, and (3) the internal 
parasites which develop from eggs laid by the mature insect, either 
upon or in the body of the host or pest, and which during their 
larval or immature stages feed upon the tissues of the hosi, avoid- 
ing the reaily essential or vital organs, and thus not producing im- 
mediate death. The parasitized insect or host may have enough 
vitality to complete its own growth, but it dies before transforming 
to the mature stage, and consequently before laying its eggs and re- 
producing its kind. 

The internal parasites are, of course, remarkably small, and gen- 
erally have no common names, but many are often regarded as 
gnats. They multiply rapidly when their hosts are abundant, and 
soon result in effectually suppressing insect outbreaks. 

On account of the great numbers of the internal parasites in the 
larger scale insects, such as the Oyster-shell Scale, the Scurfy Scale 
and the Turtle-shell or Lecanium Scale, these common and long- 
known pests are held in subjection and rarely become, for any con- 
siderable length of time, so numerous as to be of serious conse- 
quence. Where such pests develop in great numbers there the para- 
sites, chiefly of the internal species, may be seen multiplying. It 
is not uncommon for ns to receive at this office specimens of Oyster- 
shell, Scurfy and Ijec«nium or Turtle-shell Scale Insects that are 
punctured by fine boles, looking as though needles had been put 
through them. These holes were made by the parasites, which fed 
in them, cajne to maturity, emerged and flew away, seeking other 
scale iDseoti in whloh to deposit their eggs. We have obBerredl^ 
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definite example in the Maple trees along the streets of the city of 
York, which were infested with Oyster-shell Scale, bat saved by the 
agency of the interna) parasites of that pest. 

Among the scale insects sent to this office was a species of Lc- 
caninm on Mulberry, onr specimen So. 7SS, sent by Mr, F. C. Stokes, 
of Philadelphia, I'd., which was kept in one of our breeding cages for 
the purpose of oblainiog the parasites which were punctaring it. 
Prom this particular specimen of scale insect, shown slightly en- 
larged in Plate IV, lower left corner, there eventually appeared two 
species of these very small parasites, which are also shown in Plate 
IV, magnified thirty diameters. These have no common names, bnt 
Figure a is known by the scientific name CoocopKague imtnaeulatve 
Howard, and Figures b and c are known by the scientific name 
Pachyneuron micang Ho«-ard. 

We have also bred the test-uanied si*ecie8 from Lecaniam on Jer- 
sey Scrub Pine (Plnua inopa). 

The former of this species of beneficial insect is known to be an 
enemy of the Wheat Aphis and also of the Aphis injuring grass. 

Pbite V, Figure A, shows another species of these internal para- 
sites (i*Ay«ci« varicornU Uow-.ird), magnified sixty-five diameters, 
which we developed from Scurfy Scale [^Chunuupis furfura), attack- 
ing Pj/rus japonica. This is from our specimen No, 5211 a, con- 
tributed by the Zoological Society of Philadelphia. It is thus seen 
that most scale insects are parasitised aud held in check by their 
minute enemies, and this is why they have not been so permanently 
destructive as has the San 3os€ Scale. The last-named pest is so 
very small that these minute parasites, as litile as they are, do not 
find within its body enough substance to bring them to maturity, 
and consequently it is almost free from internal parasites and not 
held in check by the agencies that cause nearly all other of our 
insect p<-Bts to come and go in outbri'aks such as are often seen. 

Plate V, Figure B, shows a common pi-edaceous insect, a Lace- 
wing (Chrysopa oeulata) and its eggs on their tall stalk, and also 
its cocoon or resting stage, magnified two diameters. The larva of 
this Lace-wing is one of the most t>eneflcial insects, because it is 
an important enemy of young scale insects and plant lice. 



POTATO BLIGHT AND EOT. 

It should be remembered that the first spraying for Potato Blight 
which produces the rotting of the tnber should be made about the 
last of June. For good results and to prevent Potato Rot certain 
facts should be remembered. There are two kinds of Potato Blight, 



one knowD as tUe Early Blight appeariog about the middle or last 
of Jnne, and the other koown as the Lata Blight ap|H-ai-ing duriug 
July and August. Both are definite disease conditions of plants 
due only to diseaBe germs, which enter the tissues of the plant 
through the leaf or tender |>art of the stem, and cause it to break 
down or die and turn brown or dark. 

The Early Blight doea not produce or result in the rotting of the 
tuber or potato, although it does a great deal of damuge by desti-oy- 
ing the plants before the potato ia grown. It does not appear to be 
held in check as readily by Bordi-aux Mixture as is the l^te Blight, 
although it is well worth while to spray for both. It should be 
remembered that in spraying for those, as for other plant diseases, 
the fuDgicide is applied as a preventive and, therefore, should be 
pnt on the plants before the diseased condition appt-ars, and kept 
upon them constantly, so that when the disease germs fall on tbe 
leaves and start to develop their very delicate and tender substance 
cojnes into contact with the fungicide and their vitality is destroyed. 

It is now definitely known that Potato Rot is due to or follows 
the Late Blight. The blight germs enter the leaves which become 
dark and wither, and this blighted condition extends down the stem 
and into the tuber. It may rot in the field or the germs may remain 
in it until it is taken into the barn or cellar and rot there. Tbe best 
preventive is to spray for Late Blight beginning not later than the 
last of June, using the Bordeaux Mixture, and applying this at least 
once every two weeks and repeat after every rain that is hard 
eoougb to wash it off the leaves. Tbe object is to keep a very thin 
film of the Bordeaux Mixture over the leaves all tbe time, so that 
the blight germs can not fall upon them without coming into contact 
with this fungicide and being killed in the process of their develop' 
ment. 

It is best to do the spraying with a field sprayer attachment, which 
means a horizontal pipe extending over the rows, with the pipes 
reaching down to the potato vines and with one or two nozzles, and 
permitting the liquid to come as a spray on each side of the row. 
The pipes can be arranged in such a manner that four or five rows 
can be sprayed at one time. The best apparatus for the work is an 
outfit geared with wheels in such a way that the power is generated 
by driving along. This wheel gearing is especially suitable for 
spraying trees, excepting where they are very small. The reason for 
this is that in spraying trees the apparatus stands still and the 
power runs down to such an extent as to do poor work or become 
useless, without driving for the purpose of increasing the pressure, 
while in spraying field crops the power is generated regularly by the 
turning of the wheels, and the pressure is steady in forcing the 
liquid through the nozzles in a regular uniform spray, , OoOqIc 



If a field sprayiog outfit be not available it iB possible to do first 
class work in a potato field by spraying with an ordiDary barrel spray 
pump, such as is used for orchard work. This can be mounted oo a 
cart or on a wagon iu such a way that the pipes and nozzles may 
extend down over the rows, aud the power for the spraying can be 
produced in the regular way by a man at the handle of the pump. 

Make the Bordeaux Mixture by using four pounds of Bluestone and 
six pounds of Lime in fifty gallons of water. Dissolve the Bluestone 
in a wooden vessel or merely suspend it in a bag at the top of a 
barrel of water during the night. If it is thrown to the bottom of 
the barrel it will not dissolve nearly as readily as to suspend it near 
the surface of the water. Do not use a metal vessel for dissolving 
OP carrying the Bluestone solution. Slake the Lime and add water 
to make a milk of Lime, then strain it through a fine strainer, the 
same as for San Jos6 Scale spmying, and pour the Lime water into 
the dilute Bluestone solution, and this is the Bordeaux Mixture, mad<- 
by the four-six formula. If Potato Beetles or other chewing insects 
be present they can be killed by adding one-half pound of Paris 
Green to every fifty gallons of this mixture. Add Paris fireen to 
any liquid by putting it into a small vessel like a tin can or bowl, 
and add enough water to make it mushy when well stirred, and stir 
it until it is made iuto a paste, then rinse it into the liquid, and it 
will be carried through all parts. If it be added dry to a barrel of 
liquid, it is quite difiiiult to get it to enter iuto the liquid itself, as 
it will persist in remaining on top in the form of small dry lumps. 
It is not necessary to add Paris Green to the Bordeaux Mixture, ex- 
cepting when chewing insects are pi-eseut or liable to appear soon. 
If Arsenate of I^ad be preferred or more convenient, it will be found 
an excellent poison, and will stick better in solution than will Paris 
Green, aud should be used at the rate of two pounds to fifty gallons 
of water or Bordeaux Mixture. 

There is no doubt wliafever of the possibility of proj>erly con- 
trolling and preventing the Late Blight and Eot of Potatoes by 
spraying regularly with the Bordeaux Mixture. One correspondent 
has written to this office that by comparison of the yields of sprayed 
and unsprayed portions of bis large potato field, be found that he 
has saved one hundred and sixteen dollars (fllG.OO) w»rth of 
Potatoes per acre by spraying for this disease. 
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OUB MONTHLY CHAT WITH READERS. 

• • " Re-organization of the Office Force of the Division of 
Zoolog;. — The Economic Zoologist takes pleasure in announcing to 
the public the present organization of his office corps of helpere, 
for it iB upon the energy and faithfulness of these that we must 
depend for successful results. 

The present Assistant Economic Zoologist is Mr. A. F. Satter- 
thwait, of Chester county, who has had practical experience upon the 
farm and scientific training in the Philadelphia Academy of SeienceB 
and also in the Pennsylvania State College. The present Clerk is 
Mr. W. R. McConnell, of Indiana, Pa., who was graduated from the 
Pennsylvania State College in 1906, and taught Zoology and kin- 
dred subjects in that institution during the past year. The Chief 
Stenographer is Miss' Kathryn P. First, of Harrisburg, and the 
Messenger is Mr. J. U. Hippie, of Middletown. In addition to 
these persons, whose offices are named by legislative enactment, 
there is a Chief Nursery Inspector, Mr. E. B, Engle, of Waynes- 
boro, and about twenty investigators, inspectors and demonstrators. 

• • • Directions for Collecting. — We have received so many 
requests for re-publishing in one number of our Bulletin, the "Di- 
rections for Collecting and Preserving Insects," that we have decided 
to do this in the September number of this volume. This is par- 
ticularly justifiable in consideration of the fact that the previously 
issued Bulletins containing these directions have been exhausted, 
and teachers and pupils are particularly desirous of making and 
preserving collections, beginning with the scholaatic year. 

• * * Turtles and Lizards Wanted. — As readers of these Bul- 
letins know, we have commenced a series of investigations and pub- 
lications upon the Animal Life of Pennsylvania. The Serpent Bul- 
letin was published in September of last year, and for this pablioa- 
tioD there has been snob a demand that the supply is now exhausted, 
and we contemplate a Second Report on "The Serpents of Penn- 
sylvania" next year. At the present time, while our efforts are 
being given chiefly to the Entomology of the State, we are paying 
some attention to the study of Turtles and Llsards, as two of the 
Orders of the general Class ot Reptiles, and it Is onr desire to pro- 
cure enough material at once to make it possible to publish in Octo- 
ber of this year a Bulletin upon "The Turtles and Usards of Penn- 
aylvatda," We, therefore, request all persons who oan do so to kind- 
ly aid by sending as, at onoe, specimens of these two Orders of Rep- 
tiles. We greatly prefer to have them killed, In order that the 
stomaoh contents will be preserved and we oan determine what 
they have been eating in their wild state. It is an easy matter t^|^ 



procure chloroform from almost any dnig store, and put this into a 
tightly closed small vessel with the specimen to be killed. Leave 
it closed about a half hour, aud the animal will be found dead or 
insensible. If insensible, it can be killed b; piercing tts brain or 
heart with a sharp needle, and if Turtles are found difficult to 
chloroform, an excellent way to treat them is to inject chloroform 
into their lungs by a hypodermic injection (through the skin) back 
of the forelegs. Send larger packages by express at our expense, or 
smaller packages by mail, when postage will be refunded. Please 
do not send dead animals by mail during warm weather, when they 
spoil in transit. 

As with the Serpent Bulletin, of which the supply is now un- 
fortunately exhausted, and for which requests are daily made in 
vain, we are obliged to announce that the first copies of the new- 
Turtle and Lizard Bulletin issued from this office, will be mailed 
to those persons who bare aided the work by sending us specimens 
or notes upon these subjects. After our correspondents and con- 
tributors are supplied with their promised Bulletins, the publica- 
tion will be sent to others requesting it until the supply will have 
been exhausted, after which time a second edition will not be issued, 
and other copies will not be available. Consequently the sure way 
to receive a copy of the forthcoming Bulletin upon the Turtles and 
Lizards of Pennsylvania is to act upon the above suggestion and 
send to this office specimens to aid i;i these studies. They mnst 
be sent very soon in order to reach us in time to be useful in the 
studies which we are now making. 

Notes or communications upon Turtles and Lizards are also de- 
sired, and will be given the same consideration in regard to the 
mailing list as specimens sent to us. Any person who desires fur- 
ther directions for collecting, killing or sending specimens is in- 
vited to write directly to the office of the Economic Zoologist. 

• • " Insects Wanted. — We are working upon a complete Cat- 
alog of the Insects of Pennsylvania, with notes on dates and local- 
ities of occurrence, food, enemies and economic features and reme- 
dies. This is a stupendous task, and the details of the plans are not 
yet ready for publication, but it is enough to say that several 
specialists will be associated with us in the preparation of such a 
Catalog. It may be a year or more until it is completed, and conse- 
quently it is not advisable for persons to write now for it, but we 
make this annotinccnioiit at this time (o invite all interested per- 
sons to continue sending si)ecimens of Pennsylvaniii insects to this 
officy. Kvery s)>ecimen will be acknowledged, pmjierly preserved, 
identified and used in further studies and publications. 

Please address ail specimens, not<'s and in(|uiries to H. A. Sur- 
face, Economic Zoologist, Harrisburg, Pa. 



A GENERAL 8YSTEMATJC STUDY OF INSECTS— PART III. 

In our MoDthly Bulletin for January, 1906, Vol. Ill, No. 9, page 
274, we commenced ''A General Systematic Study of Insects." In 
that Bulletin was published a brief discussion of the Arthropoda, or 
"Joint footed" Animals, and a fuller treatise of Hexapods or In- 
sects, and the relationship of the three other classes making up 
the Sub-kingdom. We there published concerning the various Or- 
ders of Hexapod^, or Insects, such as the Fish Moths, May Flies, 
Dragon Flies, Stone Flies, White Ants, Book Lice, Bird Lice, Ear- 
wigs, and Orthoptera or so-called "Straight-winged" Insects. The 
last Order was concluded on page 292. Thia subject was resumed in 
Vol. IV, No. 2, for June, 1906, page 48, giving a preliminary dis- 
cussion of the Order Hemipfera or Bugs, and completing the study 
of the Sub-order Heteroptera or "True Bugs," on page 72 of Vol. 
IV. 

As was fihown on page 49, the Order Hemiptera includes three 
Sub-orders, which are to be recognized by the following analytic 
key: 

A. Hemiptera with or without wings, bnt with jointed beak. 

B. First pair of wings thickened at the base, with thinner extremi- 
ties, which overlap flat on the back; beak arising from the front part 
of the liead. Sub-order A. Heteroptera. The True Bugs, p. 49. 

BB. Wings all thin and transparent (of the same thickness 
throughout) and usually sloping at the aides of the body; beak aris- 
ing from the hinder part of the lower side of the head. Sub-order 
B. Homoptera. Cicadas. Plant Lice, Scale Insepts, etc. 

AA. Wingless Hemiptera, with fleshy jointed beak, parasitic upon 
man and other niammals. Sub-order C. Parasitica. The Lice. 

Sub-order D. Homoptera. Th<' Cicadas, Ijeaf-hoppers, Aphids, 
Scale Insects, etc. 

The insects of this Suborder vary greatly in form and appear- 
ance, but all live on the juices of plants, sucking them with the 
sharp beak or proboscis, and consequently all are injurious to vege- 
tation. One species is important as an article of commerce, this 
being the Cochineal Scale Insect, of Mexico, which is collected by 
scraping it from the cactus plants which it infests, and is dried 
and sold without any further preparation. It is used as a red col- 
oring matter for cakes, candies, etc. 

The beak of the Homoptera is attached to the hinder edge of the 
lower side of the head, and although these insects do not all have 
wings, nearly all which do possess them, hold them sloping like the 
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roof of a bouse when at rest, and the upper or' front wings are of 
equal thickness, or tbe same texture, from base to tip. In tbia wa; 
tliey are to tie diBtingniahed from tbe representatives of the Sub- 
order Heteroptera, di^cbsaed in tbe last Bulletin on tbia subject. 
As tbese are enctorial insects, tbe; are not to be killed hj arsenical 
or other internal poisona, and must be attacked by external applica- 
tions if at all. 

The Homoptera agree with tbe two other Sub-orders of Hemiptera 
or Buga in baring incomplete metamorphosis or three distinct 
stages in their life bistorj, repreaented b; tbe egg, nymph and 
adult or mature insect Thus there is no papal stage or chrysalid, 
excepting in tbe male Bcnle Insects which represent the peculiar 
condition of complete metamorphosis or the four stages. Tbe 
nymphs or young are very much like the parents or adult insects, 
excepting that they are smaller in size and do not have wings. At 
first the wing pads are absent, but after molting a few times the 
little pads or elements of wings are visible, and after further molts 
tbe wings appear, and tbe insect has assumed the adult condition. 
They are tinable to fly excepting in tbe last-named stage, and when 
tbe young or wingless forms are found in numbers on any plant 
it may be taken as practically certain that they are feeding on this 
particular kind of plant. 

Homoptera further agree with all tbe other species of Hemiptera 
or Bugs in having only sncking moutb parts, entirely unfitted for 
chewing or biting, and they are thus compelled to take their nour- 
ishment by piercing tbe plants and sucking the sap from them. 
They often inject a liquid or saliva into tbe plant, which may poison 
it more or less. Infested leaves often curl and thna form protecting 
covers witbin which tbe pests revel. Of course, being snctorial in- 
sects they are to be killed only by contact applications, as they do 
not commence to take their nourishment until after tbe bill is in- 
serted into the food plant, and consequently can not be affected by 
arsenical or other internal poisons, such as are to be aprayed on the 
surface of leaves and fruit for chewing insects. 

Remedies. — The remedies (or these sucking insects must necessar- 
ily be of a nature to kill by contact and must be included in the oils. 
soaps, caustic solntions, gases, dusts and decoctions. The internal 
insecticides, such as those mentioned in the May Bulletin from For- 
mula No. 13 to 22 inclusive will not destroy them. Among tbe coo- 
taot applications, Kerosene Emulsion raised until about ten per c«it 
Kerosene is used, will give good reenlts, as will also Keroctene Mix- 
ture. Whale Oil Soap, used one pound to six gallons of water, and 
ordinary laundry soap, one pound dissolved in four gallons of water, 
are also good. Tobacco Decoction, Formula No. 49, is useful as 
well at the variona powdera, annb as Hellebore, PyreUurum and other 
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good inaect powders when freah and applied either as a dust or de- 
coction. Fumigation witli Tobacco is a standard remedy for sncli 
pests in greenhouses, while the Hydrocyanic Acid Gas, Formnla 35, 
is one of the beat remedies. Sulphur is extensively nsed in fumiga- 
tion, as are also the fumes of Pyrethrum and other powders. Of 
coarse, fumigation can not be successfully employed exceptiug where 
the infested plants can be tightly enclosed io a room, tent or vessel. 
Oare should be taken to avoid confasiog the strength of the 
winter formula with that of the summer formula, aod applying any 
material so strong as to destroy the foliage by using a remedy 
that was intended for aae in winter or for dormant trees only. 

FAMILY I. CJeadids. Tk« Cieadu ar Locisti. 

Few insects are better known, at least by reputation and reference 
in stories and Scripture, than the Cicadas or so-called "Locnsta," 
although on the other hand, very few are bo little understood and 
so commonly and unjustly misrepreaented. 

The insects of this family properly should be known as Cicadas 
rather than Locusts. The creatures that properly should be called 
"Loca&ts" are the "Short-horned Grasshoppers," or Acrididae, dis- 
cussed on page 2S8 of Vol. III. Many stories have been told and 
published concerning Locusts destroying crops, which are based 
upon the occurrence of thla Grasshopper rather than the Cicada, 
and there is no doubt of the fact that the Locusts in the Scripture, 
which "came In devouring hordea," were Short-homed Grasshop- 
pers instead of Cicadas. The "Eansaa IxMuat" is also a Grass- 
hopper, and Dot a Cicada. 

As was shown in a previous Bulletin, the GraMhoppers or Acri- 
didae have heavy jaws, and devour a great deal of vegetation, while 
the Cicadaa have only finely pointed beahs, and in moat cases never 
insert them into vegetation nor suck juices, and are entirely unable 
to devour or eat away any of the tissue of the plant. The Cicadas 
have large bodies and comparatively small, broad heads, with prom- 
inent eyes. The males of some species are capable of producing a 
remarkably loud, shrill noise, while the females are silent. 

The most remarkable thing concerning the Cicadas is their peri- 
odicity of appearance. For example, the one commonly seen during 
the summer time, known as the Dogday Harvest Fly (Cicada tibicen), 
is the "Two-year Locust." Although they require two years for 
development, there is a brood each year, and as these overlap it 
gives to the observer the appearanoe of an annual brood. 

The Seventeen-year Cicada, or so-called Seventeen-year Locust 
(Ubioen [Cicada] septendecim), appear at regular intervals of seven- 
teen yeans in the North and aometimea only thirteen years in the 
South, with nob iweoiMion that manyperkona bare wondered how the 
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inaocts are able to time themselveB in the ground with accuracy dur- 
ing the long stay of many years. Tlie life history of the Beventeeu- 
year Locust (Tibicen [Cicada] septendecim) is as follows (See Plate 
VI.): 

wood of some tree, aud as the young batch they drop to the ground, 
enter it, and feed upon the sap of the roots of trees aud bushes. 
Their growth is, of course, very slow, as is shown by the fact that 
at the end of five years they are only about the size of a full grain 
of wheat. During the spring of the seventeenth year they start up- 
ward toward the soil, and when the weather is favorable they bore 
their way out of the ground, and climb the trunks of trees or posts, 
where they fix themselves firmly with their feet. Next along the 
back there appears, in the outer hull, a split or cleft, through which 
the newly winged insect crawls, very soft, white and delicate. After 
remaining thus a few hours, its wings become strengthened to 
such an extent that It is able to fly. No one knows just what kind 
of time-table Nature is able to keep for an insect with such a remark- 
able development, but the statement that the insect bores down 
into the ground for eight years, takes one year to turn around, 
and eight more years to return to the surface of the ground is, of 
course, quite erroneous, and is merely a crude popular effort to 
explain the cause of the interval of seventeen years. 

After becoming winged they fly and become quite noisy in the 
trees and bushes. Their noise sounds very much like the croaking 
of a great many frogs, and we have known it to be mistaken for that 
of frogs. They lay their eggs in the branches of woody plants, and 
sometimes also pierce berry bushes, and even weeds or other low 
plants. The only damage they do to vegetation is at the time they 
ai-e depositing their eggs, and this is caused by the rasp-like saw 
with which they tear away the bark of the wood and enter in the 
branch. This means that, like many other insects, they may take 
no food whatever after becoming mature or winged. 

Although we have made no special effort to compile a full list of 
the species of plants attacked by the Seven teen -year CScada, we 
have recorded thirty-five varieties, as published below, seventeen of 
which were sent, with specimens, by Mrs. G. P. West, of Bald Top, 
Pa: Apple, Ash, White Aster, Azalia, Blackberry, Currant, Chest- 
nut, Missouri Currant, Oxeye Daisy, Broad-leaf Dock, Dogbane, Dog- 
wood, Fleabane, Cinque Foil. Cermander, floldenrod, Grass-leafed 
Goldenrod, Huckleberry, Wild Indigo, Poison Ivy, June Berry, 
Red Maple, Mullein, Peach, Pear. Ragweed, Sour Gum, St. John's 
Wortel, Milky Sumac. Timothy, Vibernum, Wild Cherry, Yarrow. 

In the adult stage thov very rarely even suck juices, and never 
devour any part of a plant. 

PreveBtives and Remedies. — As a preventive of the injurious ef- 
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fects of the Seventeen-year Locust, it is best to know their territory 
and date of occiirrpnoo, and in any locality where they are to appear 
during any summer, avoid planting young trees the year before. 
The injurious effects of this insect are remartabiy noticeable from 
the fact that its injuries cause the twigs to brealt, and the leaves 
turn brown during midsummer, when the branches with such with- 
ered leaves hang on the trees and become very conspicuous, and 
eanee the injury to appear really worse than it is. If the trees have 
been injured, it is best to prune tham out in the parts that have 
been attacked, shaping the tree the best that is possible, but getting 
rid of the damaged wood. Before the occurrence of .the I^ocusts it is 
best to anticipate their coming, and leave trees uutrimmed during 
that year, so as to scatter their attacks over different branches, and 
later prune them, cutting out as many of the injured ones as may be 
possible, leaving the good branches to form the tops. Covering with 
netting to protect them can be practici-d where there are a few choice 
frees to be saved, and young trees that are likely to be injured by hav- 
ing their trunks pierced in the process of egg-laying by the insects, 
may be wrapped around the trunks with sonic tarred paper oi- protect- 
ing cloth or wood veneer. It is bt^t in planting young orchards to 
avoid planting during a year or two previoustothedate of an outbreak 
of the seventeen year locust, at least ina vicinily where trees, orchards, 
forests, woodlands or bushes are present in which these pests may be 
feeding on the roots. Ask the older inhabitants about the last date 
when the "Locusts" came, and count forward seventeen years from 
that date to ascertain the next date of their appearance. 

The stories of our Seventeen-year Cicadas attacking men and 
beasts are entirely erroneous, and there is no cause whatever to fear 
these insects, as far as injury to mankind is concerned. Their only 
injury to vegetation is by piercing or sawing into the branches at the 
time of laying the eggs, but this may be very severe in young orchards 
planted near infested woodlands. 

Several distinct broods have been traced, catalogued, and named 
in the United States, and as these are entirely distinct, but the 
species of insects is the same, they may cause the outward app;>arance 
of the Seventeen-year Cicadas at irregular intervals. However, the 
individuals in iiny one of these broods are not related to those in 
another, and they should not be confused. The broods occurring in 
Pennsylvania are as follows: 

Brood VIII appeared in 188ft and IfttMi, and will also appear in 
1923. This was very abundant in the eastern part of the Allegheny 
Mountain region of this State, and was also found throughout some 
of the counties further Eastward, such as Berks, Lehigh and Schuyl- 
kill. It api)eared only in spots. For example, in Centre County 
there were two acres of a few snuare miles each in which it W** 

I , l,\_nOiV^lC 
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very abaodaut, bat in other places it was Dot to be seen in great nam- 
bers. 

Brood XI occurred in tliis State last in 1894 and will next appear 
iu 1911, especially along the eastern and aoutbero portions. 

Brood XV occurred in 1897 in the western part of Pennsylvania, 
and will again occur in 1914. 

Brood XVIII appeared in 1898 in the northwestern portion, as 
well as the northern portion of Pennsylvania, and will again occur 
in 1915. 

Brood XX appeared in 1900 in the northwestern and western 
parts of Pennsyl'vania, and will again occur in 1017. 

Brood XXII appeared in 1902 in Pennsylvaaia, especially through- 
out the southern counties, where it did much damage, particularly in 
Franklin and Adams coanties, and will again occur in 1919. 

Enemies: The Cicada, being a large and conspicuous insect, has 
a large number of natural enemies. There is no doubt that skunks, 
moles, chipmunks, pigs and ground inhabiting insects feed upon the 
nymphs or young while they are yet in the soil and sucking juices 
from the roots of trees. The most important period, however, for 
them to be attacked by their natural enemies is just after they ap- 
pear above the ground and while their bodies are yet soft and full, 
and the wings too delicate and flimsy for use. At such times pigs, 
poultry, birds of nearly all kinds, especially the English Sparrow, and 
Serpents, Turtles, Chipmunks and Squirrels feed extensively npon 
them. We have found the stomach of the Copperhead Snake filled 
with scores of these insects. These peats have afforded at least 
eight per cent, of the food of the Copperheads which we have dis- 
sected, and no less than six specimens, out of forty-one of this reptile, 
containing food, were found to have fed upon Seventeen-year Cicadas. 
(See page 188 and Plate XXXVII, of Vol. IV, of the Monthly Bulletin 
of the Division of Zoology, September, 1906.) 

We have also found the Hog-nosed Adder, Spreading Adder or 
Blowing Viper feeding upon Cicadas. See Vol. IV, p. 184, of this 
Bulletin.) 

This particular subject is discussed in greater length on pages 367 
to 377 of Vol. Ill, Monthly Bulletin of Divifiion of Zoology. 

FAMILY II. Pnl^ridn. The LaBtrn-fly Panily. 

The common name "Lantern-fly" refers to some of the insects be- 
longing to this Family, although not living in the United States, 
which are phosphorescent or glow as though provided with lan- 
terns. These are not the Fire-flies or Lightning Bugs, and are not 
to be confused with them. The Fulgorids which are found in this 
State are not phosphorescent, and consequently can not be said to 
carry lanterns. ■ QqqoIi;- 
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There are poeeibly ninet; Bpeoies of this Family to be fODod in 
this State, about twenty of wbich we bave in our collection. One 
of these belongs to the Qeniis ScolopB, and feeds upon the grasses, 
while another, known to grapegrowers a^ the Mildew Leaf-bopper, 
and to entomologists by tbe scientific name Ormenie aeptentrionatis, 
feeds mostly upon wild grape vines, but may also attack a great 
many cultivated plants. It may occur in local outbreaks in con- 
siderable numbers. On June 21, 1905, we aaw this in great num- 
bers in Harrisburg, feeding upon the following plants: Apple, 
Grape, Peach, Currant, Gooseberry, Rose, Boxwood, Southern Tulip 
tree, Lily of the Valley, Violet, Deutzia, Wiegelia, Ampelopsis or 
Ivy, Gallingsoga or South A.merican Weed, and other plants. In 
this particular case it appeared to be most destructive to the Box- 
wood, but as it was in tbe immature stage, and consequently without 
wings and not flying, and found abundantly upon each of the plants 
named, there is no doubt whatever of its feeding upon all of tbem. 

Remedies. — Where tbis pest becomes abundant, it can be killed 
by spraying with about eight per cent. Kerosene Emulsion, or one 
pound of Whale Oil Soap in six gallons of water, or common soap, 
one pound in three gallons of water. When it reaches the winged 
state and flies readily, it is a good plan to ^pray with one of tbe 
above Insecticides, made at dilute strength just mentioned, to avoid, 
injuring tbe foliage, and as soon as the Insects fly to tbe ground 
spray tbem again on the ground with an Insecticide made two or 
three times as strong. Also, trap tbem with tarred cloth, tbe same as 
Leaf-hoppers, discussed in this Bulletin. 

FAMILY III. Cerctpidse. The Spitt)* Iiseets n Prr>ff Hoppfra. 
As one walks along tbe edges of woods or through pasture 
fields during tbe summer months, he often sees what looks like 
large drops of froth clinging to the leaves or stems of plants, 
and looking as though some animal, like a cow, frothing at the 
mouth, had passed that way and dropped tbe liquid upon the 
plant. This mass of buddies, which may be as large as a man's 
thumb, contains a small light-colored insect, wbich can be 
found by spreading it upon a leaf. Sometimes four or five insects 
may be found in the same mass of foam. Prof. Comstock says: "Tbe 
froth is supposed to consist of sap, which the insect has pumped 
from the plant, by means of its beak, and passed through its ali- 
mentary canal. It is asserted that those insects undergo all their 
transformations within this mass; that when one is about to molt 
for the last time, a clear space is formed about its body; the super- 
ficial part of the foam dries, so as to form a vaulted roof to a 
closed chamber, within which the change of tbe akin is made. Tbe 
adult insects wander about on herbage and trees. They bave tbiC 
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power of leaping well. The name 'Frog-hopper' has donbtless grown 
(Hit of the fact that formerly the froth was called 'f rog-Bpi ttle,' and 
was supposed to have bet'n voided by tree-frogs from their mouthe. 
The name ia not, however, inappropriate, for the broad and de- 
pressed form of our more common species is something lilte that of 
a frog." These are to he seen upon the stems and leaves of various 
kinds of plants with but apparently little regard for the species 
which furnishes them nourishment. 

Remedies. — Fortunately, they rarely become sufficiently abundant 
to demand treatment, but if they should occur in outbreaks, it is an 
easy matter to brush off the masses of froth, and spray with a con- 
tact insecticide, such as recommended for plant lice or Aphids. 

FAMILY IV. Jusidx. The LMf-b«ppfTi. 

These insects are small in size, but the are often exceedingly 
abundant in nambers and quite destructive. They are elonjiate. gen- 
erally at least three times as long as wide, and are distinguished 
from those of the next family by their smaller, lower and narrower 
bodies. They run quickly when young, and hop or jump readily, 
and fly in zigzag Hues as soon as tln-y become adult or winged. 
They live mostly on the under sides of leaves, generally causing them 
to assume a grayish appearance when infested. 

The remedies for the I>eaf-hoppers are contact insecticides, such 
as Kerosene Emulsion, Soap Solution, or very strong Tobacco De-; 
coction, or Decoction of Pyrethrum or Hellebore. Apply the spray 
in such a way as to reach the under sides of the leaves. The nymphs 
or young insects are light in color, and although they run quickly, 
they do not fly away, and as they are aoft-bodied and delicate, they 
are easily killed by spraying with proper contact insecticides. It 
is important to spray thoroughly and early. The mature insects 
fly so readily tliey often escape the spray liquid as it comes toward 
them, and even when they get a little of it on their wings, they 
fly down to the ground and rub off the liquid and return to the plants 
later. Even thongh the young should be killed by the spray at such 
tiroes, the older ones may return to re-infest the plants by laying 
other eggs. It is best to spray the ground and adjoining plants 
when the winged insects fly from the plants that are being tre-ated. 
Especially if'fhey alight upon the ground, it is advisable to apply 
the spray liquid stronger there, either by having another vessel of 
stronger solution at hand, or by using the Kerosene Mixture, ap- 
plied with a Kero-wafer Sprayer, so arranged that the percentage 
of Kerosene can be instantly changed by shifting the gauge. For 
vineyards we would recommend spraying the vines with about 
eight per cent. Kerosene Mixture, and after the adult insects light 
upon the ground, go through the row again at once, spraying with 
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at least fifteen j^r wnt. Keioai-ic Mixture. Make the iocrease 
in strength by shifting the indicator that regulates the amount of 
Keroseae. 

The Grape-vine Leaf-hopper (Erjthroneura vitis) is one of the 
best known pests and one of the most serious enemies of the grape. 
It is not difificult to hold this in cheek, however, if the vineyardist 
will practiee a diligent, intelligent use of the spray pump. This 
insect is too often known as "Tlirips" by grape growers, but this ia 
not a "Thrip," as this name belongs to the insects of the Family 
Thrypidae, Order Phyaopoda, to be discussed in a subsequent Bul- 
letin. 

The Rose Leaf-hopper (Typhlocyba rosie) is quite familiar to grow- 
ers of roses, as a little light-colored insect, found infesting the under 
sides of rose leaves, and causing them to appear spotted willi gray 
on Efie upper side. As soon as the rose leaves turn gray, it may be 
suspected that this pest is injuring the same by piercing (he leaves 
from the under side, and tbey should be sprayed or dipjjed well into 
one of the solutions named above. If a spray pump is not at hand, 
dipiting will serve the purpose, or the application can be made very 
successfully by dipping a whisk broom into the solution and dashing 
it on the under side of the leaves by striking it against a stick or 
the hand. The little white specks seen adhering to the under sides 
of grape leaves are the cast skins of these insects, which are left 
behind after .molting or advancing in the stages of their growth. 

As the insects of this Family jump and fly readily, advantage can 
he taken of this feature of their habits by carrying a screen of cloth 
or paper covering, coated with Tar or Kerosene, along the leeward 
-side of the plants, and have a person on the windward side to drive 
(li( m against this oiled screen or tarred board. This principle can 
be I'tiiized on an extensive scale in a large vineyard by arranging 
two screens, to be carried on a narrow cart between the rows of the 
vineyard, and drawn by a horse. The screens should be extended 
from each side of the cart upward and downward, like a roof on 
a ^unse. or rather like the roofs of two houses standing side by 
side, with the cart between them. Jjet them come down over 
the vines, and especially be sure that (he tarred screen reaches 
d> wn well over the outside of each row, so as to come near the 
gr.Tund. The horse walking between the rows will help to frigliten 
I he pests, making them jump toward the outside against the screen 
there. If this he not suflicient. brushes can he attached to the 
h.'ir'iess in such a way as to help drive the Ilopiwrs out against the 
outer side of the screen. 

,\s the r>?afhopper.s pass the winter in the adult stage, hibernat- 
ing in leaves, brush, rubbish and loose earth, it is important that all 
h-ii.es and rubbish be gathered and burned late in the fall after 
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over Ibe loose earth occasional!; during the winter to uxpose the 
insects to the rigors that would destro; them. 

FAMILY V. H«abrMlds. Tha Troe-kepp«n. 

While the Leaf-hoppers are all small and narrow, the Tree-bop- 
pers, or those belonging to the Family Membraeidie, are larger, 
sometimes being one-half inch in length, are much taller, and gen- 
erally have points, spines or knobs somewhere on their bodies. 
From tbeir large eyes and grotestjue appearance, these are truly 
called the "brownies" of the insect world. They jump and fly readily, 
and also live by piercing and sucking vegetation. One species, of 
rather common occurrence, is called the Buffalo Tree-hopper 
fCeresa bubalus) from the fact that at the sides of the thorax there 
are projecting horns, more or less reminding one of the appearance 
of a Buffalo. This insect ia a uniform green color, and is some- 
times a pest to apple trees. In depositing its eggs in small crescent- 
like slits, arranged in rows in the bark. It inflicts some mechanical 
injury to the twigs. These twigs, showing the egg-punctures of the 
T^af-hopper, are sometimes sent to us with the supposition that they 
contain the San Jos^ Scale. Where BiiQiciently abundant, it is 
well to spray with contact insecticides, and if the twigs be much 
injured by egg-punctures cut them out in the fait. 

There are two other families of insects, commonly known as Leaf 
Hoppers, one of these being known by the scientiflc name Bytho- 
spopidae, and the other as the Tettigonidae. The diGFerences are of 
a character too technical to admit of discussion in a popular bul- 
letin, but all species hclongiug to the three families of "r.>eaf Hop- 
pers" agree in feeding upon vegetation by puncturing the under 
sides of the leaves and sucking tlie juices, causing (hem to become 
dry and brittle, and most of thom pass the winter as adult or mature 
insects in grass or rubbish, and lay eggs in the spring, from which 
there comes an early summer generation, which in turn lays eggs 
to produce a second brood before fall. Wherever they become 
Bufiiciently abundant as to demand treatment, these remedies are 
practically the same, without regard to species, as those mentioned 
above. 

FAMILY VI. PiylUda;. Tka JoHpios Plant Lies. 

These inaoctH are very small, looking like plant lice, and 
flying readily. From this they are given the cnmmou name of 
"Jumping Plant Lice," They suck the juicea from plants, as do other 
Hemiptera, and may be very destructive during summer seasons, 
when they appear in great numbers. Some of the Psyllids have 
the habit of making galla, one of which forms gall* on leave* of the 
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hackberr; or CeltiB. Plate XII, Fig. 2, sbowa these Payllids, 
wbich we bred from the Uackberry Lcuf Gail, magnified tweut; 
times. 

The Pear-tree Psylla (Paylla p^ricola) is by all meana the most 
serious pest of this Family represented in this State. It is at 
times and in some places ver; destructive to the pear crop of this 
and adjoining States, and should be watched with great care by 
pear growers. It sucks the sap from the leaves and twigs, and also 
from the stems of the fruit. It is often to be found around the pet- 
iole of stems of the leaf and also that of the fruit. It passes the 
winter in the adult stage around the trees, and especially under the 
edges of loose bark on the trunks, and should be treated by spray- 
ing at least once during the winter time with a contact insecticide. 
It should be sprayed again in the spring after the leaves expand, 
using Soap Solution or Kerosene Emulsion, and again in midsum- 
mer if any of the pests yet be present. A prominent grower of pears 
in New York reported to us that he had lost many of bis pear crops, 
amoimting to thousands of bushels, by this pest, and in the fall, 
as it was present in great numbers on the trunks of the trees, it 
appeared that it would pass the winter there and destroy his crop 
again the next year. However, the White-breasted Nuthatches came 
to the orchard in numbers, and he encouraged them to remain by 
fastening pieces of fat meat in his trees, and protected them from 
molestation. Tbe Nuthatches remained, and fed on the pcets all 
winter, and cleaned up the trees so eifectively that he could scarcely 
find any in the spring. Measures against this pest would be, (1) 
Protect the insectivorous birds, especially Nuthatches, Chickadees 
and Warblers; (2) Clean np fallen leaves and burn them late in fall; 

(3) Spray the trunks and branches of trees with Lime-sulphur or 
some other contact insecticide (oils or soap) dnring tbe winter time; 

(4) Repeat the spraying of infested trees during the early part of 
June; (5) Repeat the spraying operation at any time dnring the sum- 
mer, when the pests appear in numbers. 

Tbere is a species of winged Psocid or Book Louse that looks to 
the unaided eye very much like tbe Psylla. but is larger, has longer 
wings and in structure does not agree with it. In our efforts to 
locate the Pear-tree Psylla we have obtained from contributors sev- 
eral specimens of this Psocid, which have appeared in such num- 
bers as to cause considerable alarm by their outbreak in the latter 
part of the summer, but they are really not injurious and need not 
cause fear. 

FAMILY VH. Apkididas. Tk« Flail Lie* w kpKia. 

The Plant Lice, or Aphids, "Green liee," etc., are among the most 
oommoD of our insect pests. They are likely to attack almost any 
Mod of reget«tioD, and by Bucking tbe juices they may make de- 



formed leaves and caust^ considerable iDJiirj. Of course, they also 
are sucking insects, the same as are the olher members of this 
Sub-order and Order, and for this fundamental reason poisonous iu- 
Becticides cannot be used against tbeni. They must be killed with 
contact applications, if at all. 

The Plant Lice iiif all very small inseets, being green, white, 
brown or red in color. The white ones live in the soil on the roots 
of plants, and we mostly see the varions species of the green kinds. 
The brown ones are generally found upon the leaves of the peach, 
plum and cherry. The life history of Plant Lice is one of the most 
I»eculiar and marvelous in all Nature. There may be a score or more 
generations or broods of this insect in one year, or but one which 
may be produced by bearing living young. They mostly reproduce 
agamically or by a process known a^ Parthenogenisis, which means 
reproduction without mating. 

The Plant Lice often change food plants during the year, some- 
times passing from one plant to another of an entirely different 
character. For example, the Hop Louse or Aphis, so destructive 
to the hop fields of the West, spends part of its time as an enemy 
of the leaves of the plum. The full peculiar life history of one 
species of Aphis or Plant Louse is illustrated In that of the Apple 
Aphis (Aphis mali), which we have worked out originally some years 
ago. This inaect passes the winter in the form of very minute black 
shiny eggs on the branches of apple trees. In the early spring, 
about the time the buds are bursting and the green leaves are peep- 
ing forth, these eggs hatch and the very young and delicate Plant 
Lice crawl to the forthcoming green leaves and commence to suck 
the sap from them and grow. At this time they are so delicate that 
they are easily killed by a sudden fall of temperature, or even by a 
cool rain. In only a few days they grow to full size and commence 
to bear living young at the rate of severalper day for many days. 
The adults or mature insects are wingless and also regarded as sex- 
less. Their young are also wingless, and without mating commence 
to bear young in a few days, and continue this method of reproduc- 
tion for generation after generation, until the leaves are thick or 
tough at midsummer, when a winged generation develops, and flies 
to the roots of grasses, and there commences to bear young, which 
feed upon the roots of the grasses from summer until fall, repro- 
ducing generation after generation by the agamic process. About 
the time the fall apples are ripening, the Aphids on the grass roots 
develop wings and tly to the leaves of the apple tree, where tliey 
bring forth one more generation or brood, which this time mates 
and lays eggs on the twigs of the apple trees. These eggs remain 
there exposed during the winter and hatch <'arly the next spring, 
and thus the peculiar life cycle, with its alteration of host or food, 
plant, is completed. tS 
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PLATE] VI. IT-rear Cicada or "Locust" CTOIetH Mpfendedm Lfnn). a, Egga In 
wood, mBsnined: b. egK-Punctures In twLg, natural slis; c, egg, enlarged 
9 diameters: d, young cicada Just hatched, enlarged Ifl diameters; e, young 
cicada, dorsal view; f, left side, natural alze Indicated by hair line above; 
g, dorsal or top view o( winged or adult Cicada; h, ventral or under view 
of the same, natural size: I, ovipostor ur egg-laying organ, natural alie; J, 
tip of ovipostor, greatly enlarged. Drawn by W. R. WaltOD, In oRlca of 
H. A. Surface, Economic Zoologist, 
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riiATB VII, HUdew L«a( Hopper (UrmsnliKpfenCrfannlla 5pli'). * and c, younf 
or nnnpb, greatly enlarged; b, adutt or mature leaf hopper, greatly *n- 
lajxed. StandlDK over outllti« nearly natural size. Drawn by W. R. Walton, 
In offlee of H. A. Surface, Elconomic Zoologlet i 
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PUlTE IX. Buffalo L«ar Hipper. ICeraalmbabaFabr.) a, twls abowlns 
•CK punctures In bark, enlarged I diameters: b, ess ot Mune, sreatlr en- 
Urseid; c, left aide of Insect, greatly enlarged, standing over outlln« flgnre, 
lUUunU slxe: d, front view of BBme. greatly enlarged. Drawn by W. R. 
Wftltou, In office of U. A. Surface, Economic Zoologist. 
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PLATE XI. Grass Leaf Hopper ( Dtedrotephola miMipoi Sail.} a, adult or 
mature Insect, greatly enlarged, beside an outline drawing shoving natural 
■lie; b, head of same, greatly enlarged; c, nymph or young ot same, greatly 
enlarged. Drawn by W. R. Walton In ofBce of H. A. Surface, Economic 
Zoologist. 
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PLjITE XII. a and b. 1-Bpotted Leaf Hopper AaOtUa tvunclata Prov. 
a, adull or mature Insect, greatly enlarged, wllh outline of same, natural 
slie, above; b. nymph or young of same, much more enlarged; c, d, and e. 
Hat^kberry Fsylla (Paytla sp.) c. adult or mature female Insect, ghowlnf 
under side, greatly enlarged; d, tip of abdomen of male, greatly enlarged; 
e, left side of same, with outline drawing, natural size standing In front. 
Drawn by W. R. Walton In office of H. A. Surface. Ek;onomIc Zoologtat. 
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PLATE Xlll. Woolly Aphis (Scliffincura lanlgera Hautm.) a, branch Injured 
by same, natural size, Bhowlng spat where thiB pett chose to work: b, 
young and old ol woolly aphis, greatly enlarged. Drawn by W. R. Walton 
In offlce of H, A, Surface. Economic Zoologlat. 
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During the spring whilo they are on the apple tree they are found 
almost wholly on the under sides of the leaves or at ends of the 
tender young shoots. Their injuries often i-ause the leaves to twist 
out of shape or become badly curled and form pockets or enclosures, 
which protect them from rain and sun and from some of their natural 
euemies, such as the birds. 

On the trunks of trees that are thus infested, a great many ants 
can he seen going up and down in lines, and )H^rsons often think th'at 
the ants are injuring the trees. This is not true, however, for these 
little insects are going to (lie Plant Lice to feud on the sweet, clear 
liquid, which the Aphis secretes, as such insects as Ants, Flies, Bees 
and Wasps readily partake of this s*'Cietiou. This liquid is called 
honey dew, and often drops nptm leaves or bushes beneath the trees 
in such a way and in such a quantity as lo make them look as though 
they are varnished. AVhen Bees are unable to obtain nectar or bet 
ter food, they sometimes store honey dew in great quantity, hut this 
is not good honey, and should not he sold as such, neither should 
it he relied upon ap winter stores for a colony of Bees. 

A black fungus often develops in the honey dew if it remain upon 
the leaves or twigs, and the spores of this fungus often cover it 
to such an extent as to make it look as though coated with soot. 
This gives a diseased appearance to the tree, and we are sometimes 
asked what should be done for such disease. Of course, it is not 
infecting the tree or plant, hut is due to the [ireserce of the 
honey dew upon which it droijs, and of course, to the Aphids which 
produce the liquid. There is no need to give a remedy for the 
Black Smut, which may, cover the leaves in patches like soot, but the 
remedy should bo for plant lico which produce it. 

Remedies. — As the Aphids multiply very rapidly and t}ecome 
numerous, their enemies likewise increase in numbers in their com- 
munities. In such places can bo seen both the adults and larvae of 
r.,ady Beetles, feeding freely upon them, as well as the larvfe of the 
r^ce-wing (See Plate V, B), and the blind liuf very etticient larvse of 
the Syrphus Flies. This last-named larva can be seen striking 
blindly in various directions for Plant I.ice, and when it blindly 
strikes one, it holds it in the air. and by a pumping or sucking action, 
which can be seen plai!!ly, sucks the juices from the body and 
throws it away, again striking; blindly in every direction for a new 
victim. The T-ady Bectlo-i and their larvse devour the Plant Lice, 
while the larva of the Lace-wing sticks its .«trong hollow jaws into 
them and through the cavities of these jaws sunk their juices, and 
throws Iho bodii's away; while the larva of the Syrphus Fly holds 
them in the air and pierces and sucks them as described. 

Among other enemies of the Plant Lice are the birds, especially 
the Warblers, Wrens and Titmice in the spring time. Kinglets abd 
2 '^ 



Warblers iu the fall of tbe jeur, and the Cbtckadees dariDg the 
winter titue. Thia upiiog a geotlemau fruin Uec-bauicBburg reported 
to UH that a pair of yellow birds were feeding on somethiag aruuiid 
his peach tree, and uur inspection showed that tbeae were the 
tSummei' Yellow Birdii ur Warblers, and that they were feeding 
abundantly upon tbe Jl'each Apbids, which bad seriously injured and 
deformed tbe leaves of his peach trees. Last fall we saw tbe King- 
lets and Warblers iu tbe late fall feeding abundantly upon tbe fall 
brood of Apple Aphids, which had developed upon the leaves of 
tbe apple treea and were then laying their eggs. The Chickadee 
uud Tufted Titmouse are kuowu to be great enemies of the eggs of 
ApbidSj which they are seeking as tbey swing around on the twigs, 
tike little acrobats, duHug tbe winter time. 

Ko insects multiply so rapidly as the Plant Lice, uud none are 
more etl'ectively held in check by their many enemies. Among the 
smaller insect enemies or internal parasites is the Braconid or a 
very small wasp-like insect, which feeds in the interior of the Aphid 
and bores it^ way out by making a hole in the back, over which 
it lifts a lid like a trap door. The dead and perforated Plant 
Louse is often seen. 

Immense numbers of Aphids are destroyed by the fungous disease, 
which attacks them, and which causes them to swell like little 
balloons, turn brown and die, and remain for some time upon tbe 
leaves where tbey live. When Plant Lice commence to become 
abundant on tbe leaves, those that have been killed by this dis- 
ease are generally conspicuous by their larger size and dark brown 
color. The leaves that are badly infested by thia peat, and twisted 
out of shape or turning browu should be examined with care 
before attempting to spray them, and it may often occur, 
especially if tbe pests have been present for some days that tbey 
will be found dead or attacked by sncb a multitude of enemies which 
can be found among them, that it will be useless to spray for 
them, because the natural forces hold them in check. While there 
are no insects that multiply more rapidly than Plant Lice of differ- 
ent species, there are at tbe same time none which have a greater 
number of natural enemies which curve their outbreak. 

Tbe Corn Plant Louse (Aphis maidis) is one of the most common 
pests on corn roots in this Estate, and as it is attended and pro- 
tected by Ants, we have tbe common inquiry as to what should be 
done for Ants on corn roots. As a matter of fact it is not tbe 
Ants that are the direct enemies of the corn, although tbey are re- 
sponsible for the damage done by taking care of tbe Plant Lice, 
which are the real depredators. In tbe spring of the year, shortly 
after tbe corn appears above the groond, the Ants dig little tnnnels 
at the rooti of liie oom plantf, and tbeo find the Plant lioe or their 
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i^ggs, aD<l carry tbem to tiie&e burrowt), aud place them on the corn 
routs where they keep them and care for them, aud lo return obtain 
the Bweet juice or honey d*;w aeci'eted by the Aphis. The latter- 
named pest does cuubiderable injury where it is abundant, and it has 
become bo dependent upon the Autu ibat without tbem it would 
be unable to reach the corn roots and iuUict this damage. There is 
uo remedy after the plants are once attacked, but the proper method 
is to follow crop rotation, not planting corn the second year suc- 
ceasively iu a field where corn wa£ previously attacked by the <>)FU 
Plant Louse; using fertilizer in the soil, which is for the purpose of 
invigorating the plants and helping tbem to overcome the ehecls of 
their attacks; plowing the ground in the late fall, aud harrowing to 
break up the nests of the Ants, where the Aphis eggs are stored 
and cared for by the Ants during the wiuter time; keeping down 
the weeds by early spring cultivation, especially smairt weed, 
pigeon weed, and grass on which these pests also feed; with a disk 
harrow, stirring in the late spriug aud also in the winter, when 
possible, the soil that is to be planted in corn the next spring. 

There is a Gray Aphia found throughout the State of Pennsyl- 
vania on the leaves of Maple trees along streets in cities and vil- 
lages. They especially attack the >Iorway Alaple. During the 
months of May, June and July this Aphis multiplies in great num- 
bers and causes the green leaves to fall abundantly. The fallen 
leaves, as well as those remaining on the trees, and the sidewalks 
themselves, are often covered with honey dew until they are shiny 
and look as though varnished. The presence of these pests often 
causes considerable alarm, and although they are very numerous 
during June and July, tbey disappear rather suddenly, as they 
seem to reach the end of their career on shade trees when the leaves 
become thick and tough and fully mature, about midsum.mer. We 
have observed many trees attacked by this pest, and althongb it, 
can be killed by spraying with contact applications, such as are 
recommended elsewhere, we doubt if it is necessary to take the 
trouble of attempting practical remedies for it. The treatment 
we advise is to water infested trees, loosen the soil about their 
roots, use fertilizer or mulch to feed and invigorate tbem, and apply 
more water. 

Most Plant Lice upon the foliage of plants are green, and conse- 
quently called "Green Aphids" or "Green Plant Lice." Among these 
are these species infesting the Apple, Rose, Cabbage and many 
other plants. The Green Aphids are delicate and easily destroyed by 
contact applications, made so dilute and mild that the plants which 
they infest will not be injured. The application, whenever tbey are 
present in such numbers as to justify it, will hold them in check. 
Bometimes this need not be oftener than onoe per month. It ia not 
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necessary to sprav for Plant I, ice wlien they are not present, ex- 
cepting wbeu their eggs are on llie twigs (such as those ol the Apple 
Aphis, during the winter), when the winter remedies for scale ia- 
seetg will also kill them. 

The Brown Aphids infest the Cherry, I'each and Plum, and are 
much more haidy or difficult to kill than are the Green species. It 
requires a more thorough applieation of the material, made a little 
stronger for these, than for the Green. As it is almost impossible 
to spray sui-ceBsfully for Plant Lice when the leaves are curled, be- 
cause the liquid can not be forced to touch the pests, on account of 
the curling leaves which pfotect them, it is possible where trees and 
bushes are low enough to be reached by hand to make a solution of 
Kome contact inseelicide, and by holding it in a pan iind bending the 
twigs over, the infested leaves can lie immersed and washed in the 
solution in sueli a way as to destroy the pests. Also, in many cases 
it is advisable to pick off and burn infested leaves or twigs, especially 
where they are few in numbers, or the pests are just starting. 

To this Family belongs the dreaded Grai>e Phylloxera (Phylloxera 
vastatrix), which has destroyed the vlneyai'ds in this country to 
such an extent as to receive the name "Temperance Bug," especially 
in the fields of California. It makes itself manifest by the presence 
of small leaf galls, which are wrinkled, hairy and hollow, open- 
ing upon the upiR'r surface of the leaf, and containing the Plant 
house. .Mso the roots of the vines become knotty or galMike. and 
these knots contain the root form of the Phylloxera. It must he 
acknowledged that (here is no easy method of attacking this pest 
of the grajK', and the b<'^t preventive that is now known consists 
in planting resistant vines, which moans the roots of the American 
variety or wild grapes, upon which the more clioice or desired 
variety has been grafted. 

Another peculiar Aphis is ihe one which produces the Cock's-comb 
Elm Gail, so called because the gall on the elm leaf formed by it 
looks like a cock's comb. Where the leaves are badly infested it is 
well to gather and burn them to prevent the spread of the i>ests, 
and burn all fallen and infested leaves. 

Some Plant Lice are protected by a secretion of white waxy ma- 
terial that looks like wool, and they are consequently called the 
Wooly .\phis, (Plate XIII.l There is one species of Wooly Aphis 
often found upon the twigs of the lleech tree, and which may be 
seen swaying their bodies to and fro in unison. It is possible that 
this {K-cu)iar movement is an aid eillier in sucking the juices or driv- 
ing away their minute parasitic enemies, or both. 

The Wooly .Vpliis of the apple (Schizoneura lanigera) is one of 
the most commonly known p<'stB of nurseries or orchards. It attacks 
the roots, trunks or branches, and even leaves of the Apple tree, 
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particularly where tbej are injured by bruising, and by feeding and 
reproducing in great uumbers at such places they keep the wounds 
open OP prevent healing and finally inflict a great deal of injury. 
They may form gall« or knots, and in many cases cause the trees 
to remain dwarft and more or less sickly, without producing a 
proper crop of fruit. As they may live entirely under ground, upon 
the roots, and not be detected, there may be no intimation of their 
presence other than the lack of growth of the tree. Of course, 
similar symptoms may come from Crown Gall, which is a true plant 
disease and demands removal and burning. AVatch for deep scars 
on the bark, with bluish white edges, which indicate the Wooly 
Aphis at worli in such places, and paint them with a very strong solu- 
tion of soap or with ordinary house paint or strong Kerosene Emul- 
sion. Where the roots are infested, relief can often be given by 
uncovering them, and working Tobacco Dust well into the soil 
around them. In setting young trees watch for evidences of the 
presence of this pest, and wash injured or infested parts in strong 
solution of soap and water if they have not been fumigated. Some 
persons make a practice of putting a cake of bard soap in the forks 
of each tree that it can be dissolved and carried down by the rains 
and destroy certain insects on the trunks and~ roots. Spraying 
with the Lime-sulphur Wash destroys the Wooly Aphis as well as 
the eggs of the common Apple Aphis, and all other peats which re- 
main exposed during the winter time upon the trunks, branches or 
twigs of trees so treated. 

In greenhouses where such pests are abundant they are held in 
check by periodical fumigation with burning Tobacco. They can 
also be destroyed by spraying or dipping them into a decoction 
of Tobacco jiiiocs, made by steeping one [>ound of Tobacco in two 
gallons of water for an hour or two. Where they are present oo 
house plants, they can be killed by setting them out of doors, and 
sprinkling them well with such a solution; or dip the plants into 
such a decoction. They can also be killed by holding them in the 
steam of a tea kettle for a brief time where it is just hot enough 
that one can hear to hold the hand over it. without scalding, during 
the same iwriod of time. 

FAMILY VIII. Alftyrodidie. Th« White Flics. 

The insects of this Family are exceedingly small, and the imma- 
ture stages look like scale insects. TItey were for some time grouped 
with the roccid:e, or (he Family which is to be discussed next, and 
which forms the last of the TTomoptera. However, in their mature 
state they are furnished with small but conspicuous white wings 
and fly readily, .\lthough they are very small, they may become so 
numerous, especially in greenhouses, as to he quite destructive, '^'(ley 



are, of oonrse, called "White Flies" from tbe color, bnt are so miall 
as to be ignored or not observed by many persona. Thej occa- 
Bionally, but rarely, attack plants, especially tomatoes, to a destruc- 
tive extent outdoors; but in greenhouses, especially in the south- 
eastern corner of this State, they have effected considerable dam- 
age to herbaceous plants of various kinds. Since they are also 
suctorial, they are not to be destroyed by internal poisons or ar- 
senites, and can only be beld in check by abandant spraying with 
contact insecticides, such as mentioned above, or by fumigation. 

"The moat effective material for fumigating for these and other 
greenhouse peats is Hydrocyanic .\cid Gas, generated by dropping 
Cyanide of Potasaium into a solution of Sulfuric Acid and water, 
and leaving the ronm'tightly closed for at least one-half hour. This 
gas is quite deadly, and should not be used by one who does not 
understand the method or has not previously read carefully what 
has been published hero or elsewhere on this subject. As we have 
published in detail upon the methods of fumigation (See Vol. Ill, 
p. 110, Monthly Bulletin, Division of Zoology) with this important 
but deadly gas, and can send a printed description of tbe methods 
to each one applying for the same, we do not feel it advisable to 
take the space to re-publiah upon this subject here. 

(To be continued.) 



THE GRAIN MOTH. 



In many portions of the State of Pennslvania there is a small 
moth found abundantly, which in the larval stage, feeds in grains of 
wheat from the time the crop is ripe until fall. Especially where 
wheat is hauled into the mow and kept in the straw, unthreshed, 
it is liable to be attacked to such an extent that many of tbe grains 
are excavated and left very light and almost worthless. The insect 
doing this damage is the Angoumois Grain Moth, so called from the 
province of Angoumois, France, where it was first noticed doing 
extensive damage. It is now quite destructive throughout the south- 
eastern quarter of this State, and as there is only one practical 
measure that can easily and safely be taken for it, we publish at this 
time to call the attention of farmers to the importance of threshing 
their wheat just as soon as possible after harvest and putting the 
grain into bins or store houses or selling it. If it is to be put 
into a bin to be kept for a long time, it can safely and easily be 
fumigated with Carbon Bisulfid, using one pound of this liquid for 
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eaoh one hnndred bnehelB of the grain. Pour the liquid over the top 
of the grain, in a tight bin, box or other vessel, and then cover it 
with wet blankets to keep the fumes fr&m escaping. Keep fire 
away from it, as it is as explosive as gasolene. 

Howerer, it will not be necessary to go to the trouble and ex- 
pense of fumigating if the grain is threshed early and put into 
storage. We have a record of one definite case where the farmer 
threshed half of the wheat crop in the field and the other balf was 
hauled to the barn and kept in the mow until the early part of 
the winter before threshing. That which was threshed first was sold 
as first class wheat, because it was not injured by the larv£e feed- 
ing ioaide the grains, but the half that was kept in the sheaf and 
threshed later was almost entirely ruined by the pests. 

The great point in this article is to advise wheat gi-owera to thresh 
early, and either dispose of the crop or store it in tight bins. Do 
not permit wheat to remain in the straw, either in stacks or in the 
mow. If this advice be acted upon it will result in saving hun- 
dreds of thousands of dollars worth of wheat in this State. Infested 
grain is light in weight and little better than bran for either feeding 
or milling purposes. Thresh early and avoid loss. 



THE ROBE BUG. 



One insect that has appeared in great numbers throughout this 
State this year, and of which we have received many inquiries, is 
a small yellowish brown beetle commonly known as the Rose Bug or 
Cherry Bug. It is a serious pest in devouring leaves, flowers and fruit, 
eating irregular holes in the surface of the leaves, and even eating 
young grapes from the vines. It is so familiar to growers of grapes, 
cherries, roses and some other plants that it needs no description, 
and this article is for the purpose of giving a general answer to the 
many inquiries we have received concerning it. 

There are but few practical remedies to be recommended. Arsen- 
ical poisons have not given satisfactory results when applied for this 
peat, for the reason that internal poisons are so slow in action that 
in many cases the pest is not killed until the damage is done, and 
also others appear on the infested trees from time to time as rapidly 
as those which have "been poisoned die and disappear, and conse- 
quently it looks as though poisons have had but little effect indeed. 

Contact applications are likewise unsatisfactory, because the 
beetle, having a hard shell, is not easily penetrated by oils or soap 
solutions, and consequently these are remedies that would give only 
partial relief and wonld not prove wholly satisfactory. i^~,^,^j-,|p 



The moat reliable remedj is to pick the pests from the plants the; 
infest, and drop them into a vessel of water upon which a little 
Kerosene Oil in floating, or shake them into pans coDtainiug water 
and oil, or shake them over cloths held heneath the infested plants 
or spread upon the ground, and which hare been soaked with Kero- 
6>ene or covered with Tar. Blankets soaked with Kerosene, 
stretched or spread beneath infested trees or shrubs, give a most 
excellent means of fighting this pest, because the Rose Bugs will 
be killed by falling upon the saturated blanket, even thoagb they 
should not be entirely covered by the oil. It ia thus not necessary 
to go to the trouble of gathering every one by hand after they fall 
upon the saturated blanket. It would be sufficient to stretch sheets 
under the infested plants and shake the insects on them, rolling them 
together and dropping them into oil. Kill such pests while they are 
few in numbers to prevent their increase during another year. All 
shaking or jarring for such pests should be done either very early 
in the morning or late in the afternoon when the air is too cold for 
them to fly freely and they will drop when disturbed. The early 
part of the forenoon is besi for this. If they do not fall by shak- 
ing they should be brushed off with sticks or picked by hand. At 
the present time nothing better for Rose Bugs is known than hand 
picking as here directed. 

We have seen rose bushes effectively protected by covering with 
thin netting like mosquito netting during the period when these 
beetles are most destructive. Another plan is to plant as traps 
some kind of tree or bush the leaves of which are especially attarac- 
tive to the Rose Bug. Such an one ia the sassafras. These insects 
feed mostly upon the saaRafras leaves, and if a few small trees of 
(his kind be planted in or near the lawn, garden or orchard the 
Rose Bngs will be attracted to them and it will not be a difficult mat- 
ter to shake the pents from such trees once or twice per day and 
thus preserve others that cannot be so easily attended. It is to be 
noted that the leaves and twigs of the sassafras are particularly 
smooth, and it is nniih more difficult for the Rose Bugs to cling to 
the.m than to the leaves of such a plant as the Rose. If is hoped 
that this article will give answer to the many inquiries we have 
received this snmmer upon the subject. 



FLEA BEETLES. 



There are a great many kinds of small dark or brown jumping in- 
sects, with hard shells or covcrinRs, inhabitating plants which grow 
low or near the ground, and which jump freely when jLpproacliMl 



and leave their marks in the form of amall brownish specks, eaten 
in the epidermis or ooveriug of the leaves where they have been 
feeding. These inBects are known as Flea Beetles from the fact 
that they jump like fleas, but they are true Beetles or "Case-winged 
Insects." They are not fleas by any .means, and are not capable 
of attacking a human being or animal of any kind. Their chief in- 
jury is inflicted upon the leaves of plants by eating small holes 
partly through them until they may appear brown. Potatoes and 
beans are especially injured by insects of thi» kind, which subject 
was discussed on pages 353 and 354 of Vol. 1 V of this Bulletin. We 
there recommended driving these pests, with the wind, against 
boards or cloths covered wllh Tar, thus trapping them in great num- 
bers, and also spraying with the Bordeaux Mixture and Paris Qreeu 
added. The Bordeaux Mixture is a repellant, aa the insects greatly 
dislike to feed upon any plants covered with it. The Paris Green 
aids by poisoning and also killing Potato Beetles and other insects 
that are present. Growers can not afford to let potatoes remain un- 
sprayed when it is so easy and cheap to apply such material as Bor- 
deaux Mixture and Paris Green, not only for these pests but also 
to prevent Blight and Bot and destroy other insects injurhig the 
leaves. 
The formula recommended for potato spraying is ae follows: 

Quick Lime, 6 pounds. 
Copper Sulfate or filuestone, i pounds. 
Paris Green, one-third pound or 4 ounces. 
Water, 50 gallons. 

Spray liberally with this, and repeat it as often as is necessary 
if the material be washed away by hard rain, or at the longest once 
every ten days to two weeks. It will not only destroy such pests 
as Potato Beetles and Flea Beetles, but will also prevent Potato 
Blight and Rotting. Continue the application until after the vines 
are fully mature and ready to ripen. 

On page 353 of Vol. IV of this Bulletin it was shown conclusively 
that our experiments with the Soda Bordeaux and Paris Green for 
the Plea Beetle were quite successful in giving good results, which 
were worthy of further trial by practical growers of such plants. 



"Spraying" is a term too carelessly used and too generally applied 
by most persons. It merely refers to the process or method by,. 



wluch a liquid material is thrown in very fine particlefi. This ma- 
terial ma; be either a fungicide, used to preTeut the appearance of 
plant dieeases, or an insecticide, used as a remedy for insects. The 
term "dust spray" is also coming into use, but this properly should 
be "dusting." Hpraying can properly be deflned as putting a liquid 
into the form of a spray or a very fine mist. For this purpose the 
operator uses a force pump to furnish the power, and a nozzle so 
constructed as to break the stream of liquid into a spray as it leaves 
the pump or hose. The liquid may contain materials to act as germi- 
cides, fungicides or insecticides. Among the last-named are the 
oils, soaps, caustic materials, decoctions, powders in suspension, and 
poisons, either in solution or held in suspension by th« liquid. The 
method of spraying is practically always the same, and consists 
merely in covering with a thin uniform coating the tree, plant or 
other object to be sprayed. The time or date of spraying is of very 
great importance, and successor failure may be dependent upon the 
right or wrong time, and even though all other elements may be 
favorable. For plant diseases or fungi the spraying should be with 
some substance like Bordeaux Mixture, which destroys the fungus 
germs before they enter the plants, and should be applied before 
the plants show evidence of disease. 

Nearly all applications for insects are made when the pests are 
actually present rather than before they come, and are more effective 
when applied when such pests are very young or when they are 
feeding most voraciously. Contact insecticides are designed to kill 
insects by merely touching them and not by being eaten by them. 
Among these are the oils and oil emulsions of various kinds, decoc- 
tions, such as tobacco juice; powders, such as hellebore, pyrethrnm, 
huhac, etc., applied either dry or in liquids; soap solutions and caus- 
tic preparations such as the lime-sulfur wash. These are used for 
sucking insects, such as scale insects, plant lice, squash bugs and 
others that pierce and suck the plants hut do not eat the tissue. 

The internal poisons are used for chewing or biting insects, which 
eat the part of the plant where the material is to be applied. Only 
chewing insects can be killed by such poisons, which are generally 
some compounds of arsenic and are therefore called "arsenites." 
Among the chewing insects to be killed by internal poisons are grass- 
hoppers, roaches, caterpillars, and beetles, or the so-called "hard- 
shelled bugs" of all kinds. In fact, if any insects eat away the sur- 
face of any part of the plant its attack is such that it can be killed 
by arsenical poisons, but otherwise such materials are not to be used 
for it. 

Persons whose plants are infested should learn the nature of the 
pests and apply the proper remedies at the right time. The person 
who apeaka of wing the Bordeanx Ulxture for any inaeoti or Paris 
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6reen for plant lice or scale peels indicates bis entire lack of knowl- 
edge of tbe elements of combating plant pests, and can not hope 
to bare saccees until he makes at least a slight «tudy of this subject 
of growing importance. 



COMMERCIAL SPRAYERS. 



We are often asked the names and addresses of persons who will 
do commercial spraying, and have, therefore, made an effort to obtain 
these. Tbe list given below is by no means complete, and has been 
obtained from various sources, which we regard as authentic, al- 
though we have not (wrresponded with the individuals given, and 
their names and addresses are here published without their knowl- 
edge, but with a view toward helping tbem as well as the community 
in which they live. 

It may be that some person desires to have his potatoes sprayed 
for blight and rot, or his fruit sprayed for ripe rot, or plums or 
peaches sprayed for curcniio, or apples, pears and quinces sprayed 
for the second brood of the codling moth, or the June spraying for 
the San Jos^ Scale or plant lice, or such other spraying as can and 
should be done during tbe summer months. Sometimes pests may 
appear almost suddenly, and the prime factor in their treatment is 
to apply remedies immediately. It is thus important to know 
where the owners of property that is being destroyed can obtain tbe 
help they need. For this reason we feel justified in pablishing this 
list, and in inviting correspondents to give us other names and ad- 
dresses of persons who are doing commercial spraying. Any one 
desiring to take up this business, which is recommended as one of 
tbe growing and needed enterprises of this State, will receive free 
assistance from this office. 

Bedford County. 
Mr. Todder, Bedford, Po. 
Mr. L. O. Walter, New Enterprise, Pa, 

Berks County. 
Mr. W. P. Ruth, Sinking Springs, Pa. 
Mr. J. S. A. Schaefter, North Heidelberg, Pa. 
Mr. J. H. Oiles, 123 8. Fifth Street, Beading, Pa. 
Hr. W. K. Hammelreioh, BUndon, Fft. 
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The Board of Poor Directors of iShiltington have a Niagara outfit 
wliitli tliey will rent. 

Blair County. 

Mr. N. .4. KhodeB, Tyrone, Pa. 

Bucks County. 
Mr. H. L. Shelly, Qnakertown, Pa. 

Chester County. 

Mr, l>eiinis Gallagher, Htrafford, Pn. 
Mr. J. 1). Thonyas, Wliilford. Pa. 

CliotOD County. 
Mr. H, K, Bollinger, I^ock Havi^n, Pa. 

Cnnibcrhnid County. 
Mr. John Hale, New Cumberland, Pa. 

Dauphin County. 

Mr. J. R. Suavely, Harrlsburg, Pa. 
Mr. E. B, Mitchell, Harrisburg, Pa. 

Ijancaster County. 

Mr. Jacob Chambers, Lancaster, l\^.. care Dr. S. T. Davis. 

Mr. O. W. Bellman. Ijancaster, Pa. 

Mr. A. F. Trout, Quarryviile, Va. 

Mr. C. D. Herr, Cresswell, Pa 

Mr. v.. B. O. Felty, Millersville, Pa. 

Mr. B. F. Barr, Lancaster, Pa. 

Mr. J. Wilmuth, 7.^5 E. Orange Street, Lani-oster. Pa. 

Mr. Menno E. Shirk, Stevens, Pa. 

Mr. Mosi'B Lapp, Gap, Pa., R. F. I). Xo. 2, 

Mr. Harlan Gatclioll, Peters Creek. Pa.. R. F. 11. 

Monroe County. 

Mr. Randall Bisbing. E. Stroudsbnrj;, Pa. 

Montgomery County, 

Mr. D. M. Ellis, Bridgeport. Pa. 

Mr. H. E. Wohlert, Bala, Pa. 

Mr. John M. Markley, I^nsdale, Pa., I»ck Box 245. 
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Mr. D. Simpson, 48 E. Oak Street, Norrietown, l*a. 
Mr. G. L. Oddy, Centre Sciuare, Ta. 
Mr. W.in. St.upzwecliLT, Lanadale, Fa. 
Mr, Peter Reilly, Uosemont, Pa, 

Nortbanipfon County. 
Mr. J, N. Hartzeil, E. Bangor, Pa., R. F. D. No. 43. 

Philadelphia County. 
Mr. llcrbeil Itiiiian, 2419 N. College .Vvenue, Pbiladetphiii, Pa. 

Snyder County. 

Mr. W. H. Bingaman, Beavertown, Pa. 
Mr. J, J. Tobias, Beavertown, Pa. 

Union County. 
Mr. n. A. Taylflr, Mifflinburg, Pa. 
Mr, Geo. Knnltel, I^wisburg, Pa., R. F. D. No. 1, 

York County. 
Mr. John Gardner, E. King Street, York, Pa. 



ROBINS DESTRJDY 'WiKEWOKMS. 



Difference Between Observation and Interpretation, 

It frequently happens that certain facts are observed definitely 
and consequently can not and should not be denied, but the inter- 
pretation Is such that might lead to quite erroneous conclusions, and 
even evil results. One of the most important duties of the teacher of 
Nature Study or any branch of Natural History is to give training 
not only of the minute observation of facts, conditions and phe- 
nomena, but also their own interpretation and practical application, 

.An imitortant case iltustrnting the difference between interpreta- 
tion and observation is seen in that of a truck grower near Harris- 
burg, who recently observed Robins at work in his cabbage field, 
apparently pulling the cabbage plants in numbers, and he at onc<' 
shot quite a number of the birds. When brought to trial by the 
Game Ccmmiasioiier, he acknowledged having shot the birds because 
Ibey were destroying his property in pulling the cabbage plants, ipd 
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testified that he had seen them take the plants in their bills, pall 
them up and throw them aside. He was not certain that thej ate 
anj part of the plant nor anything near the plant, and it might hare 
been thought that tbey were doing it only for mischief. Doubting 
such an unusual occurrence as Robius pulling plants tor the purpose 
of destroying them or without some definite and doubtless bene- 
ficial end in view, a representative of the office of the Economic 
Zoologist went with tbe Game Commissioner to the truck field where 
the cabbage was growing, and there tbey saw, indeed, Robins in 
considerable numbers hopping over the ground, and often stopping 
to pick up objects, and even scratching in tbe ground with their 
bills, and then eating something. They were particularly busy quite 
near the cabbage plants, and a number of plants were seen lying 
on the ground beside tbe hills, wilted and dying. A careful exam- 
ination revealed the fact that the plants had been cut off rather 
than pulled oat, and in at least one case the Robin was seen to 
' throw aside one of these plants, which had been cut oft but was 
yet standing in its hole in the ground. Around tbe foot of the 
plants and just beneath the surface of the soil worms were to be 
found by tbe hundreds. It was found that the wireworms had cut 
the cabbage plants, and the Robins were bu^ly engaged destroying 
these very injurious pests for which there is practically no remedy, 
after they appear, and of which there are far too few enemies. The 
facts were that the truck grower observed tbe Robins at work around 
his cabbage plants, and perhaps occasionally lifting out some that 
had been cut off by wireworms, and he jumped to the conclusion that 
the Robins were pulling bis plants, and proceeded to shoot bis most 
beneficial friends. The correct interpretation was that the plants 
were cut off by pests for which there is no practical remedy at this 
time of year, and tbe Robins were feeding extensively on those perts, 
but as some of the plants remained in tbe ground where the wire- 
worms were to be found, although out off and dying, the birds fonnd 
them in their way and threw them aside. It Is doubtful if the kill- 
ing of the birds was justified under such oironmstanoes, even with 
tbe positive and oonsoientious belief that they were doing damage. 
It was the duty of the truck grower to ascertain the faots of the 
case and act intelligently upon them, folly as mnoh as it was bis 
duty or privilege to protect his orops. 

Details of the above case are published for the sake of emphasis- 
ing the importance of correctly interpretating what is to be obserred 
in Natore, and acting most intelligently and properly. It is gener- 
ally wrong interpretation of observed faots which leads to the com- 
mon popular errors oonoeming Natural History snbjeets rather tlum 
mere fabrication of false belief. For example, the popular enwaeous 
idea that there is a Horn Snake with a poisonous sting In its tail 



SB 

appears to be foaoded upon the observed fact that the House Snake 
or Milk Snake lias a tail that is rather hard and pointed, and from 
the observation of this, the storj of the Horn Snake appears to have 
grown. It is to be hoped that readers will join in aiding the work 
of the Economic Zoologist to ascertain and publish the truth in 
Nature. , j j^^ 



8PEAYING POTATOES FOE BLIGHT AND ROT. 



Dear Sir: Id your Zoological bulletin I find the receipt for late 
blight on potatoes to be the Bordeaux Mixture. Can too much mix- 
ture t>e applied to the vines, if applied with an ordinary sprinkling' 
can, or must it be applied only in a spray? 
Thanking you for an early reply, I am, 

Reapectfully, 

H. J. H. 

Mr. H. J. Haldeman, R. F. D. No. 2, Jonestown, Pa.: 

Dear Sir: Replying to your favor of the 15tb making inquiry con- 
cerning the use of the Bordeaux Mixture, applied with a sprinkling 
can for late blight of Potatoes, I beg to say that I do not think that 
a man can possibly obtain good results by attempting to apply 
spray liquids with a sprinkling can. He might as well attempt to 
shave with a hoe, as to spray with an ordinary sprinkling can. There 
is just as mnch difference between sharing and hoeing as there is 
between spraying and spHnkling. ' The spray is for the pnrpoM 
of throwing a liquid containing fuDgioide or inseotioide iato ex- 
tremely fine particles, as fine as mist, in suofa a. way that the leares 
or froit will be covered by a nnlform film of this, as though with 
fine water dew, which shonld not ran together, and sbonld not 
stand Id drops nor drop off the leaves. Wbea applied in this way 
it will have no disastrons effects of bnming the foliage, and will 
at the same time protect the plant tissues or destroy the insects. 

If applied as a sprinkling can spray or with an apparatos that does 
not give a spray, the material falls on the plant in drops and may 
either collect in drops on the leaves and bnm holes through them 
by being too greatly conoeotrated on those spots, or it will drop off 
entirely and in so doing it will leave streaks on the leaves or fmlt 
where no fiiDgioide will remain, and oonaeqaently the pnrpose of 
sprayii^ will be defeated by leaving the leave* or frait untreated^ 
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in fiut'li streaks. WUile some beneficial rosalts may bi; obtained bv 
sprinkling, tbe benefitts of tbe spray are so much greater that it 
is ini]K>rtant to insist uik>u spraying with apparatus ^hat gives a 
fine spray or mist. Far better than sprinlding is to throw a fine 
liquid by dipping something lil;e a whisk broom into a liquid, and 
snapping it against a stick or the band of the operator in such a 
way as to flip the liquid id very fine drops, almost like a spray, so 
that it strikes the leaves in this way. By using a brush or fine 
broom it is possible in applying the liquid insecticide or fungicide 
to only a few plants, to obtain results that may be almost as good 
us spraying. Sprinkling will not give satisfactory results. 
If we can aid you further at any xinie, please write to us. 
Very truly yours, 

H. A. SURFACE, 
Economic Zoologist. 
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OUR MONTHLY CHAT WITH B&ADEBS. 

Do joa want a Bulletin on "The Turtlea and Lizards of Penn- 
ajlTania" an a companioD to "The Serpent Balletin," issaed a year 
ago? If so, please send us flpecimens at once. They may be aeot by 
express, at our expense, or by mail (when postage will be refunded), 
either alive or dead, although we should prefer them sent dead. 

• • • No Names Dropped Prom Mailing List. — We occasion- 
ally receive letters asking why names have been dropped from the 
mailing list, as the inquirer is not receiving the Bulletins. We take 
this occasion to state that no names have been dropped from onr 
mailing list since the revision of the same a year ago last spring, 
and none will be dropped until the mailing list again increases 
enough to reach beyond the legal limit. However, this will not be 
for some time, as the last Legislature made provision for increaaing 
the number of our Bulletins that are actually demanded by the pub- 
lic to the extent of fifty thousand if needed. We are not having 
that many printed at the present time, but if the demand should 
come for them, it is possible for us to obtain them. 

" " * Change of Address. — In notifying ns of change of ad- 
dress, you should always put the old address down as well as the 
new. This is necessary in order to make the proper change. 

• • • Back Numbers Available. — Of some of the previous 
issues of the Monthly Bulletin the supply is exhausted, and of others 
there are yet enough available to complete sets for those who may 
wish to preserve the entire volume for binding. , Those who need 
back numbers should write at once, definitely asking for the num- 
bers which they need, and they will be sent if in stock. 

NuDlug Oollectloiui of IniecU: We take tble occasion to tnak« the pr«- 
llmlnAry aiiDoiinceinent tbat befinnliiK In November of Uila year, we shall 
be able to name free of charge such coUectlona of FennaylTanlBii Iimiii la 'aa 
coUecton mar Wl>l> to make and submit to na tor Identtfloatkm. IW* wlU aid 
teacken, pupils, amateur coUector* and othere fn TiamlTia and claaaltrliic Unlr 
material and will vlvs them opportunity to oommence now, durlns the sum- 
mer Ume, to make voilectlons with a view at havlns them named some tlnM 
dorlDS tUa fail or winter. 

In maklDS conectloiis care sheuld alwaya ba taken to ooUect and precarfw 
dopUcate spedmena and attacb to each a collection number, fftvlmc Uie dale, 
locality, food plant, and any other Intereatlns liotea of otMerratloiM that may 
be recorded ooncemlns each spectes. When the oolleotloB Is sent to na this 
coQeotlon nnmber should be sent with Its respectlye specimen and a duplicate 
spedmen should be retained by the collector wltb the same num.ber attadted 
to It, In order to facilitate Identtflcation or naming by reference to tbe ntunber 



Please addrecs all speoimens, notes and ioqniriea to H. A. Borfaoe, 
Eoonmnio Zoologist, Harrisbarg, Pa. / ^ I 



NURSEKY INSPECTION. 



As the aoDual inspection of nurserieB in PennsylTania begins this 
month, it is appropriate to call the attention of the pnblic to what 
the State is doing in this regard, Feor men are at the present time 
devoting their efforts to inspecting tlie nurseries in the State of 
Pennsylvania, Wherever the San Jos6 Scale is found on nursery 
stock, or older trees on the nursery premises are infested, they are 
to be destroyed at once by the owner, who will be given a certain num- 
ber of days in which to prepare for a second visit of the inspector. 
If no San 3ob6 Scale be found on nursery stock or on trees on the 
nursery premises, a certiflcafe, granting the right to sell from that 
nursery for one year, will be given at once without further require- 
ments. However, if upon the second visit by the inspector, the San 
Jos6 Scale be yet found present in the nursery, the nurseryman will 
be given another time in which to rid the premises of pests by de- 
stroying all infested stock, trees, hedges, bushes, etc., and at the 
end of this second interval the inspector will make a third trip to 
the premises. The expense of this third visit and all necessai-y sub- 
sequent trips must be paid by the nurseryman, because of his failure 
to comply with the directions given during the first visit of the in- 
spector and rid his premises of pests by destroying all infested 
trees and vines. The fumigating house must be ready to be tested 
by smoke by the inspector not later than his second visit. 

Wherever San Jos^ Scale is found upon any premises if there be 
no fumigation house one must be erected immediately, and whether 
new or old, it must be thoroughly tested by the inspector, by smoke, 
to see if it be free from any leakage of gas whatever, and if any be 
found it muai be made as tight as possible and will be tested again 
in order to determine its efBciency as a means of fumigation before a 
Certificate of Fumigation will be granted. 

It is worth while indeed for the nurserymen to clean up their own 
premises and get their fumigating houses in proper condition to 
avoid the extra expense of otherwise additional and unnecessary 
visits of the inspectors, . 

Persons growing strawberry plants only are not to he regarded as 
nurserymen, and in the futnre their strawberry fields will not be in- 
spected excepting in those rases where tiiey wish to ship plants into 
other States and tlioir shipping requirements demand that pack- 
ages contain Certificates of Inai>ection. In such cases our State In- 
spector will visit the premises as soon as notified by the owners, and 
will make inspections and grant certificates when proper. )q\c 
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The following communication hag been addresBed to growers of 
strawberry plants: 

The general practice of granting Certificates of Inspection to grow- 
ers. of strawberry plants who grow no other stock, will henceforth 
be discontinued. 

In the future, inspections of strawberry plants will be made, and 
cerliflcatea issued only, in cases where this office has been notified of 
intended shipment to other States or countnes, which, in order to 
be promptly accepted and forwapdcd, must be accompanied by a 
Certificate of Inspection according to the laws of the State for 
which it is destined. 

Those who grow strawberry plants in connection with raspberry 
and blackberry plants, or other nursery stock, and who at present 
hold Certificate of Inspection will have their premises inspected as 
heretofore, without further notice. 

Persons wishing to ship strawberry plants by freight or express, 
should notify this office and their premises will be promptly in- 
spected at any lime after August let of each year. 

Please note that where strawberry plants are not to be shipped 
by railroad, they need not be accompanied with certificate of inspec- 
tion, and growers are at liberty to sell such plants in Pennsylvania 
without any restrictions whatever. 

H. A. SURFACE, Economic Zoologist. 

E. B. ENGLE, Nursery Inspector. 



It sboald be distinctly remembered that it is decidedly against the 
law to ship into this Stat*' any shrubs, trees, busbes or other plants 
without certificates of inspection being attached to the same, and all 
that are of varieties liable to attack by the San Joe6 Scale must also 
carry Certificate of Fumigation to show that they have been fumi- 
gated before being shipped. It is the duty of transportation com- 
panies to refuse to carry packages of nursery stock without copies 
of the proper certificates being attached to each, and to refuse to 
deliver such uncertified stock in this State. Dealers, or persons who 
are in the business of buying and selling trees, must not sell trees 
without a license from the Department of Agriculture, and to pro- 
cure said license they must notify the Department, giving the fall 
list of names and addresses of the firms which they wish to repre- 
sent, whether they be in Pennsylvania or in other States. These 
nurseries will then be investigated, and if they be found to have 
certificates in their own respective States they will be permitted to 
send their stock into Pennsylvania without further requirement, (ex- 
cepting the necessity of fumigation of all varieties liable to infesta- 
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tioa by San Jo8^ Scale), bat if tbej' be traosacting business in sncb 
manner in their own State that tbey do not have certificates, their 
agents can not obtain licenaeB for operating in this Commonwealth. 



To all tree dealers in this State the following circular letter has 
been addressed : 

Dear air: Gncloeed Hnd copy of Circular No. 4, containing blank tor renews] 
of agents' and delilerB' certificate. If you are now holdlDE a certificate you will 
notice that It expires by limitation July 31. 1»07 and that applications for renewal 
should be made before July 1, 1807. Kindly give this Immediate attention ajid 
return application promptly, giving the names and addresses of all the nur- 
series from which you proirase to procure your atock For the coming year. 

ir you are leUlns on lalary or commission for one nursery only, said nursery 
holding a valid certificate of Inspection, and also of fumigation for all Btocl£ 
liable to Infestation by San Jose Scale shipped Into Pennsylvania, you win not 
require a separate dealer's certlflcate, as the certificate of the nursery you 
represent will be sufficient. 

Please read enclosed Circular No. t very carefnlly. and do not tall to give 
date, and signature of e witness, as provided for on blank application. Note 
espedaliy, also, that a copy of OeriiHcate of Inspection must be attached to 
each bale, box or package delivered, and 1( sent into Pennsylvania from any 
other State or Country, It must also have attached to each package the state- 
ment that It has been properly fumigated. 

If representing one nursery only, on salary or commission, please report 
name of nursery to this office for record. 

(Slcoed.) 

N. B. CRITCHPIBLD, 
Secretary of Agricullure. 
H. A. SURFACE, 

BcoDomlc Zoologist. 



To those tree dealers who have recently obtained new certificates 
the following circalar letter has just been addressed: 

Dear Sir: Enclosed find agents' and dealers' certificate for the year 
ending July 31, 1908. While the nursery or nurseries on your ap- 
plication, and from whom you propose to buy your atock for the com- 
ing year, are approved and have good and valid certificates of in- 
spection, it is well to remind you that in this and many other states, 
all certificates expire, by limitation, at various dates from and after 
June 1, and that some nurseries which have certificates at this time 
may not have them renewed for the coming year.' 

Should we be advised later in the season that any nursery or nur- 
series named on your application have not succeeded in secnriuf; 
certificates, you will be duly notified from this oftice, and said nnr- 
series will be stricken from the list and an opportunity given yon to 
add the names of others instead. 
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Ptease remember that it is ;our privilege at aa; time, apon yonr 
notice to this office, to add to the list of narseries from whom yon 
expect to procure stock. 

Special attention is called to the taw requiring tbitt nnrsery stock 
shipped into Pennsylvania from other states mast not onlj be ac- 
companied by a-eertiAcate of inspection, but most be famigated be- 
fore shipment. Copies of certificates of inspection and fumigation 
must be attached to each box, bale or package delivered, and every ' 
purchaser of a bill of trees, has a right to demand and be sliown to 
his satisfaction that bis trees have t>een inspected and fumigated, 
a« required by law. 

(Sighed), 

H. A. SURFACE, 
Economic Zoologist. 
E. B. ENGLE, 
. Nursery Inspector. 



Tbe following is a copy of our Circular No. 4: 
To Agents and Dealers in Nursery Stock in the State of Pennsyl- 
vania: 

In pursuance of authority vested in the Secretary of Agricnltare 
by act of Assembly approved March 31, 1905, providing for the in- 
spection of nurseries and infested premises, and the control of in- 
jnriouB insects and diseases; all tree agents and dealers doing nur- 
sery business within the State, except snch as are properly aacred- 
ited agents, canvassers, or salesmen for nurseries within or without 
the State holding valid certificates of inspection, will be required to 
file with this Department a statment or certificate, certifying that 
they will buy or receive for re-sale only such nursery stock as comes 
from sources approved by tbe Secretary of Agriculture or his duly 
authorized agents or representatives. 

Agents or dealers who buy stock at wholesale, to be retailed from 
their own or any other premises, must do so under a dealers' certi- 
ficate, which will be furnished free of charge by this Department 
under proper rules and restrictions. 

As stated previoosly, agents or canvassers who represent properly 
certified nurseries, and that deliver stock only as packed by tbe firm 
they represent, can do so withont certificate other than that held 
by the firm for which they are acting. 

Applications for certificates most be made before July 1 of each 
year (or as soon thereafter as possible), so that proper time may be 
bad (or neoetsary invettlgations, and all applioants moBt atate 
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where they expect or intend to get their Btock. A copy of certificate 
must be attached to all packages delivered. 

No stock can be legally sold in this State that is found to be in- 
fested with SaJi Job6 Scale, Black Knot, Yellows, Wooly Aphis or 
Grown Gall. 

For certificates and further iiifonuation address the Secretary of 
Agriculture or Economic Zoologist. 

(Signed), 
N. B. CBITCHFIELD, Secretary of Agriculture. 
H. A. SURFACE, fckoiioraic Zoologist. 



The tree dealer then fills the blauks in the following statement 
and files it in this ofi)ce, when bis certificate is sent to him. 

Statement of Agent or Dealer. 

To be Piled with the Secretary of Agriculture, 

In consideration of the receipt of Certificate No for the 

year ending July 31, 19 , I hereby agree that I will purchase nur- 
sery stock for re-sale from the following firms only; such firms hold- 
ing valid official certificates approved by the proper authorities. 

UST OF NURSERYMEN OR GROWERS. 



(Permission is given to add to this list at any time by consent of 
the Secretary of Agriculture.) 

I further agree that I will receive no nursery stock which is not 
accompanied by, a Certificate of Inspection, and when shipped from 
without the State, which has not been fumigated; and further, that 
I will not sell or give away any stock whatever that has not been in- 
spected. 

Agent. 

Witness P. 0., 

P. 0., County, 

Date, State 

The following persons have been granted new certificates as tree 
dealers in Pennsylvania for the year extending from July 31, 1907 
to July 31, 1908, although, under the dlstinciion made above, some 
may be agents rather than dealers: 
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ALLEGHENY COUNTY. 
H. M. I>?viTPaux. Swlssvale, Pa. 
W. B. BoFlcstose, Caatle Gannon. Pa. 
L. F. Miller, 1023 Garret St., Pittsburg. Pa, 
E. C. HauBer. Bellevue, Pa. 
Charlea Honess, Allegheny. Pa. 
J. F. Zlnunerman, Emaworth, Pa. 

BEAVER COUNTY. 
J. C. Withrow, Vanpurt, Pa. 
J. H. Gutprmulh, Rochester, Pa. 
A. K. Crouch. Rochtster, Pa. 

HEIiKS COUNTY. 
Jacob H. Weand. Reading, Pa. 
M. E. Smeltzer, Reading. Pa. 
Alfred Dreibelblii, Reading, Pa. 
L. M. NelBchwender, Hamburg, Pa. 

BLAIR COUNTY. 
James Hopkins, Juniata, Pa. 

BRADFORD COUNTY. 
J. F. Gable, Athens, Pa. 
Jos. E. Hamiltop, R. D. No. 16, Rome. Pa. 
J, P. Sibley. R. D. No. 16. Rome. Pa. 

BUCKS COUNTY. 
A. P. Kratz, Silver Dale, Pa. 

BUTLER COUNTY. 
'Jeo. W. Halne, R. D. No. S2. Gallery, Pa. 

CARBON COUNTY, 
Paul Nelhafr, Lehlghlon, Pa. 
David N. Rehr, Lehlghton, Pa. 
L. B. Wagner, Welssport, Pa. 

CHESTER COUNTY. 
John Alcorn, Malvern, Pa. 
F. W. Richardson, Paoll, Pa. 

CLEARFIELD COUNTY. 
Thos. W. Munro, DuBois, Pa. 

CLINTON COUNTY. 
W. W. Richie. Loik Haven, Pa. 

CRAWFORD COUNTY. 
J. C. Boyd. Guys Mills, Pa. 
r. M. Fleming, Cochranlon, Pa. 

CUMBERLAND COUNTY. 
TraE. Blgler, Camp Hill. Pa. 
D. C. Rnpp, Shiremanstoivn. Pa. 
Towzer & Wolff, Carlisle, Pa. 
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DAUPHIN CODNTT. 



Q«o. F. Qreenawalt, Hummelitown, Pa. 
T. A. Woods, HairlBburs, P«. 
J. R, Snavelr, Harrljiburg, Pa. 



BRIB COUNTT. 
W. S. Waldo. Nortb Bait, Pa. 

C. B. Powell, Lundy'i Lane, Pa. 
W. C. Batcbeler, Biie. Pa. 

LACKAWANNA COUNTT. 
ailes L. Clark, Scranton, Pa. 
A. J. NobI«, ScraDtoD, Pa, 

LANCASTER COUNTT. 
J. 8. Holwager, Blliabethtown, Pa. 

I-BBANOK COUNTT. 
Samuel P. Hoyer, Hyeratonn. Fa. 

LEHIGH COUNTT. 
N. 'C. Beachy, AlientowD, Pa. 

LUZBRNB COUNTT. 

H. H. Rogers. Dallas, Pa. 

McKBAN COUNTT. 
P. S. Palmer. Bradtord, Pa. 

MONROB COUNTT. 
L. D. Bllenberger, E. StroudaburK. Pa. 

HONTGOHERT COUNTY. 
A. E. Wotilert, Heiion, Pa. 

NORTHAMPTON COUNTT. 
T. 8. Headman, Seldersvlllo, Pa. 
Domlnlco Sebastlno, Roseto, Pa. 

NORTHUMBERLAND COUNTT. 
H. P. FYaok, Montandon, Pa. 
Jos. Harris & Bro., Shamokln, Pa. 

PHILADELPHIA COUNTT. 
J. R. GISen. IS2S No. WllllnKton Street. Philadelphia, Pa. 
Wm. Henry Maule, Philadelphia. Pa. 
Walter P. Stokes, Philadelphia, Pa. 
Henry F. Michel Co.. Philadelphia, Pa. 
Hosea Waterer, Philadelphia. Pa. 
Johnson Seed Co., Philadelphia. Pa. 

SCHUTLKILL COUNTT. 
Walter J. Keller, Pottsville, Pa. 
W. O. Snyder, Hlnersvllle, Pa. 

D. H. Smith. Haas, Pa. 
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UNION COUNTY. 
J. O. Oberdorf, Ulffllnburg, Pa. 

YORK COUNTY. 
C. H. Snyder, York, P», 
J- H. Painter, York, Pa. 

OHIO. 
Jonee A Vernon, Troy, Mlama county, Ohio. 

Tlie followiog Tree Dealers held Certificates for the year endiDg 
July 31, 1907, but have not yet renewed their applications for the 
coming year; 

ADAMS COUNTY. 

R. E. Alden, Aflpers, Pa. 

BbAIR COUNTY. 
Isaac N. Kemp. Bast Freedom. Pa. 

CRAWFORD COUNTY. 
A. B. Greenfield A Bon, Conneautvllle. Pa. 
a. a. Flab. Conneautvllle, Pa. 

DAUPHIN COUNTY. 
A. H. Shrelner. Harrlsburg, Pa. 
Gilbert Troutman, Mlllersburg, Pa, 
J. H. ChrUtman. Fort Hunter, Pa. 

ERIE COUNTY. 
E. E. Carr, North ESaet, Pa. 

LEHIGH COUNTY. 
Tb<»nae P. Rotb, OreHeld, Pa. 

LUZERNE COUNTY. 
W. H. Lankan, Hazleton, Pa. 

MONTGOMERY COUNTY. 
John RefK, Jenklntown, Pa. 
L. H. Kline, Pennaburs. Pa. 

NORTHUMBERLAND COUNTY. 
C. H. Weaver, Watsontown. Pa. 



WESTMORELAND COUNTY, 
Joaeph Thomas, GreeDsbDrg, Pa. 

Such careful methods ae thoae outlined above must result in 
greatly reducing the San Jos^ Scale that may be sent upon nursery 
stock, and no excuse exists for any dealer in trees, or unrseryman, 
to send infested stock to any customer in this Cktmmonwealth. The 
purchaser baa a right to demand to see both the Certificates of In- 
spection and Fumigation, and we can give the public assurance that 
we have planted many fumigated trees and find tbeir growth to ti|^' 
as good and strong as tttose trees that are not fumigated. We do 
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not believe that fumigation, when trees are dormant, injures them 
in the least. ' 

The man who is merely acting ae a tr):« agent or representing onl v 
one firm, taking orders on either oommission or salary, and not bur- 
ing trees to sell in the capacity of a dealer, will be permitted to act 
or tpansact his business under the certificate of the firm which he 
represents, and thus is not required to obt^n a special license from 
this Department. 

The following is a full list of the nurserymen which are licensed 
to sell nursery stock in the State of Pennsylvania at the present 
time: 

Adams County. 

Name. Place. Acr*a 

B. H. Blden Aspers 1 

C. A. Stoner Gettysburg, S 

CorneUUB Bender, . . jaavllle 1 

E. W. TensBt, R. D. No. 1 Idavim?, tt 

H. W. Sowers Latlmore H4 

Charles J. Wilson. Mummasburg 3 

W. K. Grove York SpHngs 10 

H. R, Plank York Springs 3 

Allegheny County. 

J. B. Murdoch A Co PltlBburg t 

Billot Nursery Co. Sprlngdale, 13 

G, R. Elliot Westvlew, '. 1 

Mark E. Head Hellevue W 

John W. Jorden. .Millvale % 

Beaver County. 

Mackall Bros Beaver id 

•James Smith, Beaver Falls, 6 

A. P. Goodwin Influytry 12 

•J. Hoyt, Industry 16 

•Henry FInley Industry, 4 

•A. J. Freed Homewood 10 

•W. A. FYeed Homewood E 

•Joseph and Charles Engle, n. D. No. 2. Beaver II 

•Arnold Bros., R. D. No. 2 Beaver Falls, S 

Rcdford County. 

Auatln Wright Alum Bank .. 2 

Berks County. 
Wenrlch Bnjs Ui.besonla % 

Butler County. 
Pierce Bros Butler j,.^ ,10 

— -— ^^-. -4>,J^aO 'j l C 

■Grow btny or iina]] fnill planti onl)'. O 
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Blair County. 

Name. Place. Ai rt'S 

C. A. BoivBer Newry U 

Itucks County. 

J. L. Lovett Emille, lU 

Somerton Nuraerlea, 1S5 S. Eth Bl.. 

Phlla.. A. U, Bannard, Mgr Somerton ., SO 

Henry Palmer Langhorne i 

Horace Janney Newton t 

D. Landerth Seed Co Biiatol E 

The W. H. Moon Co Morrlsvllle 100 

S. C. Moon Co Morrlavllle 50 

J. G. Youngken Hichlandlown 1 

S. R. Trach, R. D. No. 1, Springtown 1 

Chester County. 

OeofKe A^hells .West Chester 200 

The Conard ft Jonea Co West Grove 30 

The Dlngee ft Conard Co. West Grove 30 

Rakeatraw & Pyle Kennett Square 200 

J. A. Roberta Malvern IS 

Hoopes Bro. & Thomas West Chester 800 

J. B. Relt Spring City S 

Benj. Connelt West Grove i 

B. B. Keating Kennett Square i% 

Cleapflcld County. 
W. S. Wright Cleartleld H 



Crawford Couuty. 

•Anderson Bailey, B, D. No. 66, Cochranton, 

•Henry Boberta, R. D. No. tS Cochranton, 

•J. T. Beed. R. D. No. 66 Cochranton, 

•Park Bailey Cochranton. 

•Samuel J. Cooper Cochranton, 

•IjewlB Swoggei, R. D. No, 33 Carlton 

C. L. Unger, R. D. No. 11 Meadville, .. 

Prudential Orchard Co Shermansville 

•J. Q. Marth Geneva 

•L. L. Wood Geneva 

•Peter Schaftner, R. D. No. 2 Meadvllle, .. 

•Jamea T. Irwin Cochranton, 

•Samuel Bailey, R. D. No. 66 Cochranton. 

AtklnftHall, R. D. No. « Linesville, .. 

•Orow tMnr or Knall fruit pluit* onty. 
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I>aupbiii Couuty. 
Name. Place. 

C. K Scholl, R, D. No. 1 Halifax 

Snavely & TromblDe ProgreeB, 

J. M. ChrlBtman Fort Hunter, . 

Andrew Coble, R. D. No, 1 MIddletown. ... 

Delaware Uounty. 

p. Z. Snpplee, .Coll Ingrd ale, ... 

J. J. Styer, .....Concordviile, ,. 

M. F. Hannum .Concordviile, ,. 

W. B. Cautn (L«Hae:) Haverford, ... 

John G. Gardner .Villa Nova, ... 

Wayne Iron Worki St. Davids 

H. H. BaltleB Newtown Squai 

Joseph H. folnton, Camp Ground. 

Erie County. 

*A. F. ToungB North East, ... 

*OTton BroB., Jforth EaBt, ... 

L. Q. ToUDKE North Bast, ... 

•D. a Boatwlck & Son Ripley, N. Y.. 

•M. E. KeUy, North Baat. ... 

•A. J. Youngs North East, ... 

•W. E. Smith, North East, ... 

Emil Liaurent, Olrard 



Fayette County. 
J. SterllOB ft Son MaBontown 

Franklin County. 

J, W. ZoolE Chambersburg 

Geo. H. Wert (Forester) Mt. Alto 

Henry Elcholz, .Waynesboro 

W. B. Reed. Chambersburg 

Fulton County. 
Ell Covalt Covalt. 

Juniata County. 

■Elmer W. Graybill, Richfield 

Job. H, LaudlE McCullough's Mllla, 

•Augustus Frantz RlchfiPld 

•S. H. Graybill Richfleld, 

|jacka\vaiiDa County. 

•George H. Colvln Dalton 

•Floyd H. NOrthup Glenburn 

John W. Sbepberd. Scranton, 
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Lancaster Coanty. 

Name. Place. AerM. 

John a. Engle Marietta t 

A. H. Brb, LlUtl 14 

Maurice Brinton Christiana to 

W. P. Bolton, R, P. D, HcCatiB Ferry 2 

D. D. Herr Lancaster e 

H. H. Harnlsh Hubera, ,. i 

Wilson Kready Ht. Joy 1 

Calvin Cooper Blrd-ln-hand S 

0. W. Laushey Blrd-ln-hand. 1 

A. W. Root & Bro.. R, D. No. 1, Manheim -.. 20 

David S. Hen Mountvllle i 

U. H. MUBser, Ijancaater 1 

M. A. Kolp EUzabettitown 1 1 

B. F. Barr ft Co ^ Lancaster 3 

Prank A. Suter Lancaster K 

Lawrence CooDty. 

J. W. Hayn, R. D. No. S. Bdlnburg 1 

But» BroB., Jjew Cutle 1 

A. S. Uoore New Castle Z 

Dy W. FlBber New Wilmington 1 

•Jas. R, Seley New Wilmington ;,... % 

Lehigh County. 

W, B. K. Johnson, Allentown 80 

Preston Kline Cooi>erBbuTK 1 

Luzerne Connty. 

1. A. Drlggrs White Haven, 

{Handles only native ornamental shrubs.) 

kl. A. Maffett Wllkes-Barre 1 

Lycoming Connty. 

Bvenden Bros Wllllamsport 1 

Mercer Connty. 

■George E. Brocklehurst, R, D. No. 20,. Jackson Centre S^ 

•J. B. Brocklehurst, R. D. No, 3 Mercer, 1% 

•J. W. & J. H. AlllBOU, R. D. No. 10,... Mercer 10 

•J. T. McLane, R. D. No. M Qreenvllle 4 

*Hugh Uo^e, R. D. No. 28 Carlton, IH 

J. L. Hoobler & Sons, R. T>. No. 34. . Hadley 4 

•W. A. Taytor, R, D. No. t4, Hadley 4 

•W. R. Orlhbs Mercer J 

•H. W. Allison. R. D. No. I MAkat I 
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Montgomery County. 
Name. Place. 

Chris Koehler Chellciiham 

B. B. Haines ft Co Cheltenham 

C. H. Wilson Gladwync 

J. B. Heckler, Lanadule 

J. W. Thomas & Sons King of Prussia, 

J. KrewBon & Sons Cheltenham, 

T. N. Yates & Co., North Wales 

J. B. Moore Hatfield 

Adolph Mueller Hoyt 

T, Meehan & Sons, ivc Di-eshertown 

Wm. Sturlsbecker Lansiiale. 

Edward D. Droun, Wetdon 



Northampton County. 
Theodore Roth Nazareth 



Northumberland County. 
Joseph Harris Shamokln 



IVrry County. 

Geo. A. Wagner Alinda G 

Philadelphia County. 

W. W. Harper Chestnut Hllt GOO 

Thos. Meehan & Sons. Inc Germantown 76 

T. N. Yates & Co. Germantown t 

John B. IjewlB Bustlelon 10 

A. F. tXConnell, Philadelphia 10 

John Stephenson's Son. Uak Lane, I 

Somerset County. 



Siisqneliiinna County. 



•E. A. Smith Heart Lake, 

•Geo. Sprout Montrose, ... 

•B, D. Hinds Montrose, ... 

Venango County. 
Venanfto Nursery Co,, B. T). No. 1. Franklin, ... 
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PLATE XIV. Pear FruU CluBten) BbowinK Injurlea by the Leaf BUster-Hlte 
(Srioiiltya puH (Pgat) Nal.) Kindly loaned from Bulletin No. S83, New Torit 
Asiicultural Ezperlment Station, Geneva. N. T., by Dr. W. H. Jordan. 
Pennsylvania readers are requested to watch for evidences of ttiis pest tutd 
send 8p«clniens from both Pear atid Apple to the oOlce of H. A. Surface, 
Economic ZooloKlst, Harrlsburg:. Pa. 
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PL^TE XV. An Apple Le«r Cluster Injured by the I«aC Blliter-Mlt« (E. ptrt 
(Pgmt) Nal.> Kindly loaned from Bulletin No. ZSS, N. T. Agr. EKsperimMt 
Station, Geneva, N. T., by Dr. W. H. Jordan. i \q 
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Westiu ore laud County. 

Name. Place. 

John McAdama, Mt. Pleasant, 

Wyoming County. 



.. Square Top 5 

. Meshoppen, 1 



Voik Connfy. 



Patterson Nursery Co. Stewanstown, 

Geo, B. Stein Kaat Prospett 

W. S. Newcomer Olenrock 

B. J. Welser, R. D. No. 11 York 



OKCIIAKI) INKCKCTION .\NI> KKMONSTUATIONS. 



At the present time tbere arc lomjictent insiwitoi-s assi^iied to 
certain diBtricts of PeDasylvaniii, who are making inspections of 
premises for detecting tlie presence of most of the serious pests which 
are responsible for the annual destruction of at least twenly-flvo 
million dollars worth of property in this State. The chief pest tor 
whi'h they are inspecting is the dreaded San .losfS Scale, whioli 
must be detected before tlie infested trees, bushes, shrubbery or 
hedges are destroyed by it, if we wish to preserve them. There is 
no great difficulty in killing the San Joh»s Scale, and in saving the in- 
fested plants if the work be done by the right material (boiled Lime- 
sulfur Solution), in the right way (by thoroughly spraying with two 
coats or applications), and at the right time (when the leaves are 
off the trees). 

During the summer our chief puriM)se is to detect the scale and 
other serious pests and give instructions as to the presence of 
this and other pests and render such help as is possible toward sup- 
pressing them. This fall as soon as the leaves drop, we shall com- 
mence to give public demonstrations of the methods of spraying 
for the San Jos(5 Scale and other scale insects. Other demonstra- 
tions, for other pests, will be given in the proper season and duly 
announced in newspapers and by [testers. 
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Since the Stalk-Borer feeds entirely upon the interior of the 
plant, there is no way of reaching it by insecticides, and it is not 
possible to detect its presence until its effects become so conspicuous 
and serious as to prove almost destructive to the individual plant 
which it inhabits. 

When plants are seen to be drooping, wilting or turning yellow, 
it is best tu cut them off and examine them and see if they be in- 
festod with such pests as those here doseribed. If so, all such in- 
fested vines or stalks should be burned as promptly as possible, in 
order to destroy th*^ post and prevent its increase and spread during 
another season. 

During some years the Stalk-Borer attacks the vines of tomatoes, 
as well as potatoes, in great numbers, and does really considerable 
injury. For this reason it is of imperative importance that as soon 
as possible after the tomatoes are gathered or the potatoes lifted 
from the ground, all the stalks should be raked or harrowed together 
and burned by throwing them on a hot brush fire while they are 
yet green or as green' as they can be gathered at the time. The 
point is, that they should be burned before they have become en- 
tirely dry enough to burn alone, as the pests will probably leave 
them before they reach that stage. The importance of pulling or 
cutting infested stalks and burning them as soon as the infestation 
shows can not be too greatly emphasized, as this is about the only 
means of combating this pest. 

It should be remembered that this and other boring insects live 
in the stalks of weeds, and for tliis reason it is of the utmost neces- 
sity that all weeds large enough to sustain them should be cut and 
burned if the "worms" or larvie have grown to anywhere near their 
maturity; or if the larvae be yet small, it is sufficient to cut them and 
leave them lie on the ground, as the pests will not mature if they do 
not have stalks of plants in which to continue to bore and feed. 
For this reason it is most excellent practice to mow the weeds of 
Lambsquarter, Kagweed, Hog Ragweed, BuUweed, Artichoke, and 
in fact all other weeds large enough to sustain such borers — mowing 
them about the middle of the summer and again the latter part of 
.\ugust. If the weeds were not mowed during the latter part of 
July they shouM be mowed now at once, and if the larvje be not 
mature it will not be necessary to burn them, but if the^ be fully 
an inch in length they are probably large enough to undergo their 
transformations and appear in increased numbers during the next 
snmmer. 

We have found the following plants infested with the Statk-Borer 
(Papaipema nitelaj, and this list shows the wide possibility of ifa 
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range: Tomato, Ragweed, Sweet Corn, Oats, Blackberry (?), Giant 
Ragweed, Potato, Elder (?) ('orn, Gooseberry, Lily and Borrage. 

Summary. — Pull or cut infested plants as soon as they are seen to 
wilt or found infested, and mow the weeds everywhere on the 
premises, at least twice during the summer. 



HOUSEHOULD FUMIGATION. 

Mr. H. A, Surface, Harrisburg, Pa.: 

Dear Sir: I want to fumigate an old log ho'use with Iljdrofryanic 
Acid Gas or some other equally good gas, for bed bugs, ants, motha, 
etc. We are living in the house which is a one and one-half story, 28 
feet by 20 feet, ground floor measurement. 

The down stairs outer walls and the middle partitions have been 
covered wittfcheavy building paper and over it wall paper. Up stairs 
the side wails — about four feet high — are daubed and plastered 
in the regulation fashion (as are also the walls down stairs, over 
which we have papered) and have been whitewashed. 

The ceiling overhead and down the slope lo the side wall is ceiled 
with close fitting boards. The gable ends are also ceiled with 
boards. 

Please give me the necessary directions for doing the fumigating. 
1 want, if possible, to rid the house of all the above mentioned pests, 
especially the bed hugs, which I believe come down from the roof. 

Will it he necessary to remove furniture and clothing, and vrill the 
gas injure clothing in any way? 

A prompt reply will be greatly appreciated. 

Yours very truly, 

X. X. X. 

Harrisburg, Pa., July 16, 1907. 
Dear Sir: Replying to your letter of the 15th, asking about the 
method of fumigating a house for household pests, I beg to say that 
this is a very important subject at this time of year. It is so easy 
to fumigate and kill all pests in houses that 1 am surprised that 
persons^hould suffer with insects, or even with rats and mice in 
their buildings, when the structures itre tight enough to retain the 
poisonous gas for one-tliird hour or more. Of finurse, where the 
building is very loosely cons true ted. so lliat the air readily blows 
through it is almost impossible to fumigate with good results. 
However, (here should be far more fumigation done in most of the 
houses of this State this summer than will be undertaken, and al- 
though it is an easy process and perfe<tly safe when done with suffi- 
cient eare. it is indeed quite dangerous if not given full and caijeiful 
attention. 
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A building sb cloeelj eonstracted aa an ordinary dwelling hooBe 
can be successfutly fumigated, and all dies, bedbugs, antB, mice and 
rate in the toodib or in the watts can be killed. Tbe material to use 
is a gas known as Hydrocyanic Acid Gas, wbicb is made by putting 
Cyanide of PotaBsiuin or the deadly PruBsic Acid into Snlfnric Acid 
and water. As soon as tbe Sulfuric Acid comes into contact witb 
the Cyanide a deadly gas is given off, and to fill the lungs with it 
twice would cause instant deatb.^ As alarming as this statement 
may appear, it is possible to handle this material witb perfect safety 
by following the directions here given. Ascertain the number of 
cubic feet in each room to be fumigated, and divide it by two hun- 
dred. This gives the number of ounces of Cyanide of Fotassiam 
to use as we recommend one ounce of Cyanide of PotasBium for 
each two hundred cubic feet of space in each room. A little sur- 
plus of material will be better than an underdose. Compute the 
number of onnces of tbe Cyanide of PotaBsium needed for each and 
every room, and add these amounts together, and thus learn how 
much Cyanide will be needed, and then multiply this by two, and 
it will give you tbe number of ounces of Snlfnric Acid that will also 
be needed for the entire building. Order the Cyanide of Potasaium 
and Sulfuric Acid of tbe local druggist or of a wholesale firm, such 
as Powers- Weightman-Boseogarten, Philadelphia, Pa. The Cy&nide 
of Potassium should be 98 per cent, pure, and the Sulfuric Acid 
need be only tbe commercially pure, but should not be lighter than 
1.83 specific gravity. Even though persons ordering tbe material do 
not know what this means, the druggist will know, and will furnish 
the material required to give proper resultB. Of course, directions 
shonld be given that they be not sbipped in tbe same package for 
the reason that if the acid should break and come in contact with 
the Cyanide, it might cause serious results in any car or room. 

After determining tbe cubic capacity of each room and aBCertain- 
ing the number of ounces of Cyanide of Potassium that will be 
needed for fumigating each respectively in. the proportion of one 
ounce for each two hundred cubic feet of space, the material should 
be carefully weighed or measured on scales sufficiently delicate to 
g^ve accurate weights of an ounce or tbe fraction of an ounce. If 
one does not have such scales, he can take tbe material in small 
paper sacks to the store and there have it weighed. Put the Cyanide 
of PotaBsium into small paper Backs, putting into each sack the exact 
amount of material needed for each respective room, and mark on 
the outside of the sack tbe room for which it is intended, bo that 
it can be placed in its respective room in tbe bouse upon retaming. 

Of tbe Sulfuric Acid two fluid or liquid ounces are to be used for 
each ounce by weight of the Cyanide of PotaBsium. This means 



that on a druggist's graduate it slioald meaBure two ouncee of Snl- 
faric Acid for each ounce of the Cyanide of Potassium needed for 
each respective room, and pour this into a bottle and label it for 
the room to which it ie destined. Carry the Cyanide and the acid 
in separate receptacles to the house and to the rooms where they 
are needed. Spread several thicknesses of newspaper over the 
carpet in the middle of each room to be fumigated, and into earthen ' 
or atoneware vessels pour twice as many ounces of water for each 
respective room as the amount of the Sulfuric Acid for that room. 
This, of course, would be twice as many ounces of water by meas- 
ure as Cyanide by weight. Do not use metal vessels for containing 
this liquid nor wooden vessels with metal hoops. The acid will be 
sure to destroy them and may give serioue results in injuring the 
carpets. As leakages occur from the corrosive effects, pour the 
water into earthen, stone or granite vessels and pour the Sulfuric 
Acid into this. Put the small bag of Cyanide of Potassium on the 
floor beside the vessel containing the dilute acid. See that all the 
openings in the room are tightly closed, excepting the door through 
which the operator most pass out. Have the windows closed and 
the curtains drawn down, and if the windows do not fit tightly, stop 
them with cotton or damp strips of paper. Begin in the attic or 
upstairs rooms first. Get everything in readiness in all the rooms 
by having the acid ponred into the water, and have the Cyanide in 
paper bags on the floor beside it. Pass from one room to another 
and drop the small paper bag of Cyanide into the vessel containing 
the dilute acid, and leave the room immediately and close the door 
tightly. Of course, if it he necessary to pass fro^ one room to 
another in order to perform the fumigation of another room, the 
farther room should be treated first and the bag should be dropped 
into the dilated acid in the second room on the way back. After 
treating the attic roome, pass downstairs, and drop the Cyanide into 
the vessel in the upstairs rooms, and go on down and treat the rooms 
downstairs in the same way, being sure flrst that all doors and win- 
dows are closed, excepting those that will be needed for the passage 
of the operator. Of course, it will not be necessary to lock the doors 
if persons be warned or guarded against entering the house during 
the time of fumigation. 

It will not be necessary to fumigate the basement or cellar, unless 
there be pests that are to be killed there, as the Hydrocyanic Acid 
Gas will not penetrate holes in the cellar walls and kill rate and 
mice that may be found there. For this particular purpose a liquid 
generating a heavier gas is used, and this liquid is Carbon BisulBd, 
which is to be ponred into the holes, and they should then be stopped 
with clay. The Carbon Bisulfid is explosive like benzine or gasoline, 
but the Cyanide of Potassium does not give off inflammable or explo- 
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Bive fumes. Thus there \b no real dauger from fire io a stove during 
the time of fumigation. 

Permit the house to remain closed for an hour or two and then 
open the outside doors, and let the air blow through, and by the 
use of a ladder or by having previonsly attached strings or ropes to 
nails, it is possible to open the windows from the outside and ventil- 
' ate in this way. However, if for any reason one can not open the 
windows from the outsi(ie, he fan by holding his breath and ab- 
solutely refraining from breathing, enter the room to be ventilated, 
throw up the windows and retire from it without inhaling. We 
have done this successfully on several occasions in our experimental 
work. It is even possible to occupy downstairs rooms while fumi- 
gating the rooms upstairs. This, of course, is to be done only by 
giving as full and free ventilation to the lower and occupied rooms 
as can possibly be made. However, we have seen this done success- 
fully with no evil results whatever, yet it is probable that the best 
results are to be obtained from fumigating an entire house and leav- 
ing it closed for two hours. 

It win uot be necessary to remove from the house anything what- 
ever excepting plants and pets that should be preserved. Growing 
plants left in rooms will be severely scorched, and any pets like 
birds or cats would be kilted if left behind. The gas will not injure 
the most delicate fabrics or clothing, nor even food material. We 
have fumigated mills with this formula, and have cleaned them of 
the terrible pest known as the Mediterrenean Flour Moth, and after- 
wards made bread from fumigated flour, and have used it without 
any evidence »f deterioration of quality due to fumigation. It is de- 
sirable that the gas stiould enter closets, bureau drawers and other 
articles of furniture that are usually kept closed, and for this reason 
that should be opened before the fumigation is made, and left open 
during that time. 

The cost of fumigation is so sligtit that it is insignificant compared 
to the great amount of comfort it will bring when hoiises are in- 
fested with any of the ordinary insects of the household. By buy- 
ing our Cyanide of Potassium in quantity, it costs us but twenty- 
seven cents (27c) per pound. Of course, to this the freight or ex- 
press charges must be added, but if one should pay fifty cents (50c) 
per pound for Cyanide of Potassium at retail druggists, and five 
cents (Sc) for the Sulfuric Acid, the cost of fumigation would not he 
sufficient to justify a person suffering from household pests of any 
kind. For example, in (he particular case cited in the original in- 
quiry, the house is said Io he one iind one-half stories, 28x20 feet. 
The exact height for area to be fumigated is not given, and conse- 
quently the cubic contents can not l>e ascertaincil with precision, 
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but presuming tbis to be 20 feet, the vohiim; of ttit- bouse, even by 
outside measurenieu tB would be 28x20x20, wliicli is 11,200, divided by 
200 in order to aeeertaiD tbe Dumber of ounces of Cyanide of potas- 
sium gives 56, or 3^ pounds. It is probable that tbe inside meaanre- 
ments would sliow that about 'i pounds of Cyanide of Potassium are 
needed for this fumigation, at 50 cents per pound, this would cost 
only $1.50, and twice as much Sulfuric Acid at 5 cents per-pound 
would cost only 30 cents, making the straight cost only |1.80 for the 
total fumigation, which should rid the house of pests and beep it 
clean until next spring, when a second fumigation will be justified. 
The time required for doing the actual w(»rk is very slight, in- 
deed, as any ordinary dwelling bouse can be prepared for fumiga- 
tion, and all of tbe ingredients be procured and the actual fumiga- 
tion commenced within an hour of time by the operator. Consider- 
ing the ease, certainty, etc. with which the work is done we recom- 
mend it as a general means of relieving trouble with all household 
pests, such as flies, fleas, roaches, ants, bedbugs, clothes moth, car- 
pet beetles and other insects, and only give the one warniug as to the 
necessity of extreme care in avoiding breathing the gas after the 
(Cyanide is dropped into the acid. 

H. A. S. Economic Zoologist. 



FUMIGATING SEEDS. 

E>ear Sir: I would like to save ray own garden seed. I have a flue 
lot of dry peas, which I would like to suve for seed next year. EIow 
fan I treat them to keep the weevil out, or prevent the borers that 
|»erforate them? 
Thanking you for past favors, I am, 

Very truly yours, 

R. N. 

Mr. R. N., Palls Schuylkill. Philadelphia, Pa.: 

Dear Sir: Replying to your recent letter, asking how you can keep 
such garden seeds as peas from the Weevil destroying them until 
you wish'to plant them again in the spring, I beg to say that this 
can be done without great difficulty and without injuring the germ- 
inating quality of the seeds, by fumigating them with Carbon 
Bisulfid. The seeds should be placed in a vessel that can be tightly 
closed, and a flat dish like a plate or pie pan should be placed on 
them, and into this should be poured the liquid Carbon Bisulfid, 
lifter which the vessel should be closed tightly, and left closed for 
at least two or three hours. The amount of Disulfld of Carbon to 
use. of course, dei)end8 upon the amount of seed to be treated. The 
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QBual formnla is one pound for ten basbels. However, there is DOt 
much danger of a^ug too mnch, and for a few seeds it is well to 
pat them into a wash boiler, and pour the Carbon Bisolfld into a 
dish over them, pat on the lid and put a wet blanket over it to pre- 
vent the leakage of gas around the edges and let it remain for about 
three hoars. Open it in the wind so as to prevent breathing the gas 
which baa come from the liquid, wbicb has formed b; the evapora- 
tion of the liquid. Fire should be kept awa; from both the liquid 
and the fumes as these are explosive, bat otherwise it is not espec- 
ially dangerous. 

Seeds and grains are not injured for germinating nor for food pur- 
poses by this treatment, but the pests which they coutaiu are de- 
stroyed with certainty. In some cases it is possible that the insects 
in the egg stage will be present just at the time of fumigation, in 
which case the egg is not so susceptible to destruction by the fumes 
as the insects half grown, and for this reason it may be advisable 
to give a second fumigation a short time after the first, but for 
most insects,, such as the Weevil, all that is necessary is to fumigate 
once to destroy thoroughly and properly all pest', aud then [riace 
the seeds or grain in double paper sacks and tie rbem tightly and 
put them away and keep them for future use. 

Hoping this gives you the full information you need, and otFering 
you our further services when possible, I am, 

Vory truly yours, 

H. A. SURFACE, 
Economic Zoologist. 
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OUR MONTHLY CHAT WITH READERS. 



Onr reasons for publishing this month on the methods of mating 
collections of iueectfi are that this is the month of the opemng of 
schools, and teachers may be demrouB of interesting their pupils in 
making collections, either for school purpoaes or for private ose. 

Entomology as an avocation or mere fad is one of the most in- 
teresting and refreshing gnbjects, and every person is justified in 
having both a vocation, or pursuit, and an avocation, or means of 
recreation. Also, many persons are attempting to make collections 
of insects, but without systematic or reliable directions, and their 
results are not satisfactory. The many farmers' clubs, granges and 
alliances now meeting r^ularly in their halls in this State can well 
make collections of their insect foes and frieDd«, and have them 
named by sending them to this ofBce or by other means, and put 
them on exhibition that they may be studied and used as a t>asis of 
practical work in destroying those that are obnoxious and preserv- 
ing those that are beneficial. 

It must be acknowledged that Nature Study in the public schools 
has not moved forward in Pennsylvania as in any of her neighbor- 
ing States. This is mostly for the reason that our natnralifits and 
educators have not taken the active steps in promoting the study 
of nature in the elementary schools or in the public schools. If the 
advanced students in nature themselves take no interest in the sub- 
ject for beginners, they can not cxppct other persons to do so. 
There is no doubt of the great ethical value of every branch of 
Nature Study, and we hope to give such assistance as is possible 
to teachers and parents who are witling to try to develop this sub- 
ject. 

Our justification in publishing again upon the subject of making 
collections of insects is found in the scores of letters which we hare 
received from students and teachers in various parts of this State, 
asking if it be possible to republish in a single volume the direc- 
tions for collecting and preserving insects, which were formerly 
issued from this ofBce as parts of such discussion published in 
various issues of our Monthly Bulletins. We solicit correspondence, 
Bpt'-cimens and exchanges. 

Address all communications to H. A. SURFACE, Economic 
Zoologist. Harrisburg. Pa. 



HOW TO MAKE A COLLECTION OF INSECTS. 

Bt U. a. BObtaCb, Bconcnitc Ztolavttt of PatuttlmmAa. 

Ae thia ia the montb of th^ opening of schools, and also the best 
time in the entire year for the study of certain specimens, it is ap- 
propriate for us to take this means of answering questions on bow 
to make ft collection of insects. 

CcllMtiig Liatct* T8. Birdi. 

In the first place, there are not the objections to collecting in- 
sects that can and should be made to collecting birds. Some of the 
reasons for this statement are as follows: 

(1) losects in tbeir adult or winged form are very short lived, 
existing hut long enough in this stage to perform the purposes of 
nature in reproducing their kind. When tbey are collected and 
preserred they bare reached the limit of their period of oatnial 
existence upon the earth, and would soon die by oatoral coose- 
quences, if not preserved by the entomologist. 

.{2) Insects are mncb more numerous than birds and the extermi- 
Datioo of a few or even of many specimens would not result in the 
perceptible reduction of creatures valuable to man, even though 
tbey should he beneficial insects. 

(3) Insects multiply so rapidly that any reductiou in their numbers 
would soon be regained and the loss of even a great many would not 
be noticeable in any one region. Whereas, birds multiply slowly, 
and the exterminatioo of those found in any one region would mean 
the absence of birds from that locality for some length of time. 

(4) The commoQ insects are more likely to be injurious than bene- 
ficial, and all of the leaf-eating species may properly be called in- 
jurious insects. In destroying them one is conferring a favor upon 
mankind by saving bis property, whereas birds are much more likely 
to be beneficial than injurious, and in destroying them the property 
of mankind would suffer loss through the increased destruction 
wiought by insects upon which birds would feed. 

(5) Insects are so low in their organization that they do not suffer 
nucb, if any, pain when captured, and do not suffer from freight as 
^o birds, which are among the most highly organized and sensitive 
ereatiires upon the earth. 

(fi> In killing insects there are no agonies of the death throe to be 
seen by the collector and to destroy the keener sy-npathetic features 
of his nature by making bim coarse and brutal, as in killing birds. 

(7) Insects are easily bandied, the work with them is clean, and 
tbe training in deftness or skill for the fingers in properly pinning 
and spreading them is of great value. 



(8) Insects ere so varied id stmctareB, habits, haunts, etc., and 
BO numerous that ttiey can be collected iu sufficient numbers to illna- 
trate nearly all of the important laws of nature in rekitiCHi to biology 
or living things. A collection once made is never completed, but 
becomes a nucleous for the addition of further material. . No col- 
lector in any oountr; preteads* to have nearly all the iusectB found 
in bia own locality, although his collection may number tens of 
thousands. Not only are species new to the collector conBtantly 
occurring, but also many that are entirely new to acience. These 
new forms mny be found in any portion of our country by careful 
eil'ort. The full life histories and natural enemies of very few, evea 
of our common insects are known to mankind, and every time tlie 
entomological collector goes into the gardens, fields, orchards, 
woods, or along ponds or streams, he can see and learn something 
new. Nature thus becomes to him an open book with new pages 
turned every day. 

Affmtu: 

The person whtt wishes to make a collection should provide him- 
self with certain necessary material. He should have small tin 
boxes in which to carry the leaves or other parts of plants contain- 
ing feeding larvae, or imnnature insects. He should also carry a 




cyanide bottle for killing specimens he does not care to keep alivt. 
He should also have several bottles of formalin or dilute alcohol, 
with labels on each. The cyanide bottle (shown in Fig. 1), is easily 
made by dropping a lump of cyanide of potassium the size of a email 
hickory nut into a large-mouthed bottle or jar, and covering it with 
plaster of Paris, then pouring on enough water to make it set, and 
standing it upside-down to drain and harden. After it is dry coyer ^ 



tbe plaster with a sheet of blottlog paper, cat just large enough to 
fit snugly the inside of the bottle, and crowd it in like a gan wad Id 
the barrel of a gun. Keep this bottle corked tightly at all timni 
except when it is necessary to open it, and aa much as possible avoid 
breathing tbe fumes. All kinds' of iusectB can be killed within a 
few minutes by dropping tbem into it. An excellent killing bottle 
can also be made by pouring a few drops of chloroform upon a small 
wad of cotton in an empty jar or bottle. For a person doing mnch 
field work, a killing jar, such aa a pint fruit jar, will be found very 
useful . 

Tbe collector will also need a net, shown in Pig. 2, which may be 
made of a wire hoop a foot or more in diameter inserted into a handle 
like a cane, and covered with a tmg of mosquito netting or cheese 
cloitb about two feet deep. The patterns for this net are shown in 
Fig. 3. Either form makes & good bottom. 
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Plc fc-Net P*.ttRiu. Troiti Bulletin 
UUHUm, by Prof. E. P. Felt. 




Mosquito netting is too delicate for much use in collecting and the 
medhes are too large to hold very small specimens. The beat material 
we have found is old silk bolting cloth from flour mills. Around 
moe-t flour mills tb^re may be found pieces of bolting cloth which 
have been rejected because very small holes in them have made them 
unfit for service. Such material ie strong enough not only for nets 
for collecting in air but also for water nets. 

A very serviceable plan of water net is our original design shown 
iu Fig. 5, which consists of a small conical net with a small hoop 
around the bottom whieb should otherwise be left open and sus- 
pended in the larger net which is to hold the aquatic creatures. 
Both are attached to the same rim and the small net acts in the same 
capacity as tbe mouth of a fish basket. The collector wiH find this 
especially useful in capturing rapidly moving aquatic creatures. 

He will also find an umbrella useful, not only to keep off the sun 
and rain, but also to open and hold upside-down under the brancbes 
of trees, while be beats them to jar off the insects they may support. 
Finally he needs a note book and pencil and some gummed labels. 
No naturalist has any business to exist without the meSna of 
promptly recording exactly what he sees. 
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WhtN to Ctllcet: 

Specimess may be collected in all kinds of places; In the water, in 
the air, in the soil, beneath atones, Ic^s, bark, fallen leaves, animal 
droppings, in the stems and trunks of plants and trees, in and on 
leaves, on animals, and in the household, stores, mills, and other 
buildings. No place should be neglected, as the different haunts 
will yield species which have different natures and structuree. It 
is extremely interesting to collect some insects from the water and 
see how perfectly they are adapted to aquatic life by the natural 




FIf. 6.— Water N«t. OrlKlnBl design by H. A. BurTue. Econonilc 
ZoologlBt. Ortflnal dravlnE ty W. R. WaLton, m Office OI Bcononilc 

structures with which they are provided. Then note the adapta- 
tions of borers, diggers, climbers and flyers, etc., to their respective 
envitwnments. The more varying the collection grounds the greater 
will be the number of specimens found and variations shown by 
them. 

We find it very important to warn beginners or young collectors 
against the practice of taking long trips to collect specimens. A 
village garden presents as good a collecting ground as one will need, 
and there is no necessity nor is it advisable to wear oneself out by 
lengthy trips, losing lime and specimens and in many cases ruining 
those collected by not taking care of them promptly. The collect- 
ing excursion should be conducted most leisurely. The collector 
should go to the region he wishes to investigate, equipped with 
botties, net, umbrella or beating cloth, a strong knife, hatchet ana.' 
trowel, mak^ thorough investigations of the plants, decaying wood 
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am] soil in that particular spot. When he goes collecting it 
should bi' for sonw definite ptirpoBe, to collect certain kinds of 
8p«cimei]s that aiv known or siipi>osed to be in some particultir 
rejiion, or to investigate some condition, phenomenon, or appeat- 
aticf of inHCCfg of certain kinds of plunta. It is a good plan for 
yonng collectors to devote their attention on any one particular trip 
to insects injurious to one kind of plant, such as peach, apple, clover, 
grass or any other kind. E^iamination should be made of the leaves, 
fniit, twigs, trunk, bark and root, dissecting each when possible to 
see if it be tenanted. If immatured specimens bo found they should 
be kept in breeding cages, on the natural food, fo rear them to 
maturity. 

K*rping R«r«rds: 

It is not supposed that any one will know the names of alt of bis 
insects when he collects them, and thia is not necessary, although it 
is essential for the collector to have some system by which hi; 
promptly keeps records of his si>ecimens, and can make use of his 
notes at any time in the future for a proper study of the occurrence 
of the insects to which they refer. This is easily provided by a series 
of numbers. Give the same number to all specimens that were 
collected under the same conditions, i. o,, at the same time, in the 
same locality, and on the same plant. As soon as the conditions 
change, as for example, in finding insects on another kind of plant 
even in the same locality, give the second lot a new number. If 
one should change the collecting ground, as from swamp to a hill- 
side, he should give diffei-ent numbers to the insects collected in the 
different localities; and wlien he changes the date, even though going 
to the same place uiKiii a subsequent expedition, he should give a 
new and distinguishing number to the material thus collected. 
Tliei-e may be a great many different kinds of specimens thus beat- 
ing one number, but tliis number will show that they have all been 
collected under Ihe same conditions. Each ditlerent kind repre- 
sented by this number may be designated by a distinguishing letter 
added to the number, for each respective species or kind included 
under it. 

Thus our collection No. 10414 is given to all specimens that were 
"Collected on the (lowers of the Willow-leaved Milkweed (Asclepias 
incarnata) at Silver Springs, two miles north of Mechanicsburg, Pii., 
from 3 to 5 P. M., August 10, 1907, by H, A. Surface, Harrisburg, Pa. 
Weather bright, warm and sunny; light wind." 

The dilTerent specimens are indicated as follows: 

10414 a. ApismeHiffca. Honeybee. 

10414 b. Bombus affinis. Bumble bee No. 1, 

10414 c. Bombus sp. Bumble bee No. 2. i:.g,:,ro:;b,GoO'ilc 
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10414 d. PompiluB ap. Digger waap. 

10414 e. Vespa sp. Yellow Jacket. 

10414 f. Muaca romitoria. Blow Qy. 

10414 g. Diptera ap. 1. Unidentified flj No. 1. 

10414 h. Diptera sp. 2. Uiiidentifled By No. 2. 

10414 i. Diptera sp 3. Unidentified fly No. 3. 

10414 j. Phymata erosa pennaylvanica. Ambush bug. 

, 10414 k. LygKid. Plant bng. 

10414 1. Jaafiid. Leaf hopper. 

In pinning tliem each species or kind collected under that number 
should be given its own distinguishing letter, as shown above. If 
it be found later that two or more species have been entered by 
error under the same letter it can easily be remedied by employing 
an unusfd letter for designating the specimens of the extra species. 
If so many kinds of apeci<-a be collected at one time aud put under 
one collecting number as to demand the uae of all the letters of the 
alphabet the collector can either employ double or triple lettera as 
"aa", "bb", or "aaa", "bbb", etc., or he can enter some of his col- 
lection under a new number, reoording the same notes for it. 

As all true scientific deductions are baaed on individual observa- 
tions it is very important that these be recorded in a definite and 
systematic manner. The simplest way to make a record of what has 
been observed concerning any one individual insect is to use a 
small number following the letter used for the species attached to 
the collection number. Thus for example, in our collection Mo. 
10414, the Bumble Bees of the spcciea Bombus affinis are designated 
in our notes as 10414 b, which number and letter tbeir labels beat; 
and among tlicm were some individuals that were the basis of im- 
ptntant acientific observations, and both the specimens and notes 
are indicated as follows: In this collection the individoal Bumble 
Bees which cafled jor personal notes or record are designated as 
10414 b (1), 10414 b (2), 10414 b (3j, and the notes concerning them 
show "specimen 10414 b (1) bad so many pollen masses of Willow- 
leaved Milkweed attached to its legs that it did not try to fly but 
remained apparently clinging to the underside of the leaf of this 
plant." "No. 10414 b (2) was attacked by Assassin bug {Pbymata, No. 
10414 j), which tried to kill it but after one jump did not continue 
its attack." "No. 10414 b (3) was resting on the ground under the 
plant of Willow-leaved Milkweed with as many aa five dozen 
stamen or pollen masses attached to one leg (Bee specimen)." Those 
individual specimens that are of such special interest as to justify 
notes concerning them should be collected and preserved in a sepa- 
rate bottle or box at the time of their collection, to prevent losing 
tbem or confusing them with others. ,~ , 

Coogic 



In the field Dotebook one should record ever; posaible fact under 
the respective collection oumbers, and if he afterward obtain the 
names of his insects, lie may add these te the field notes, if he abonld 
choose. The one requirement above all else in the label of the speci- 
mens is not the name, but the number referring to the collecting 
note-book, thua giving in aa great detail as possible the facta wbich 
were written at the time the specimen was collected. To keep speci- 
mens separated, wbich have dilTerent numbers it is important to have 
a number of empty bottles or small boxes into which the specimens 
may be transferred after they have been killed in the cyanide bottle, 
putting into each bottle or box only those which should be given ope 
particnkr number or letter, and putting upon and also in the bottle 
or box the number and letter referring to the collection of the 
material it contains. 

Vfkai to CtUe«t: 

In collecting specimens, some may be kept alive for study 
of their food, habits, eggs, larv*, parasites, etc., and if 
immature or young specimens be collected some of them should be 
kept alive in order to obtain the adult or mature insects. Almost 
all descriptions and analytic tables or keys for determination are 
based on the adult forms. All insects with wings are "full grown" 
or mature. They never (excepting Mayflies) molt again nor grow 
iai^er after having attained the winged form. The little winged 
flits are not the young of larger individuals, nor are small beetles the 
"young ones" of larger beetles. Each represents a distinct species, 
and if all the species or kinds in a region are desired, the different 
sizes should be collected in order to obtain the different kinds. 

Directions for collecting have been given in detail by Dr. C. V. 
Riley in a Bulletin of tbe United States National Museum, but as it 
is not available for many readers who have written to us for such ooi- 
rectiona, we here quote some paragraphs freely from it, 

EiUing Sperimtis: 

Specimens not intended for rearing should be killed imme- 
diately after capture, unless for each living specimen a separate 
vial or box can be provided. If a number of miscellaneous 
insects are put alive in the same vial, the stronger specimens will, 
in a short time, crush or otherwise injure the more delicate ones, or 
the predifceous species will devour any others tbey can maater. But 
even where the specimens are killed immediately, the following rule 
should be observed: Do not put large and small specimens in thw 
same vial, but provide a larger bottle for the larger specimens, and 
one, or still better, several smaller vials for the medium sized and 
very small specimens. The importance of this rule is recognized 
by all experienced collectors. ,-, , 

I, Coot^lc 



139 

All insects in tbe inature form may be killed by dropping them 
iDto the cjanide bottle, but owiog to the fact that the large, coarse 
insects, like the beetles, are likely to injure the delicate insects, like 
the moths, when pat in the same bottle, expecially while the former 
are alive, it is best to have two or more cyanide bottles, and assort 
the insects in such a way as to keep them from injuring oue an- 
other. 

All insects in the immature or young stage, whether it be the 
egg, larva, nypmh or gupa, can be killed by putting them ipto dilute 
fonnalin or alcohol. The formalin should be about 5 per cent, 
strength and the alcohol about 50 per cent, strength. 

Specimens from one kind of plant only, or deserving the same 
number, should be put into the same bottle. Tbe collecting number 
referring to detailed notes upon them should be written on a slip of 
paper with pencil aod put into the bottle at the time of making 
the collection, and also be written on the gummed label on the out- 
side of the bottlefi. It is much more important to put a label in the 
liquid in the bottle than to write it on the outside where it may be 
lost and the collection can no longer be identified. 

Of each of the immature stages there should be enough specimens 
collected to keep several alive in the breeding cages for the pufpose 
of securing both sexes of the adult or mature form, and also to col- 
lect and preserve a few in each of the other stages as they progress 
in their course of metamorphosis. 

In collecting the living insects a generous portion of the food 
plant should be collected with them and preserved in a tin or metal 
box until the return to the breeding cages. The specimens should be 
established at once in a glass vessel where they can be covered with 
cheeee cloth and preserved with natural food and kept until they 
reach their maturity. It is very important to have some specimens 
of each of the immature stages to be preserved in liquid or by 
blowing. 

There are several methods of killing insects, each having its own 
]>ecuiiar advantages and drawbacks. 

Alcohol. — The use of alcohol will, on the whole, prove the nuwt 
satisfactory method of killing Coleoptera or Beetles, many Hem- 
iptera or Bugs, some Neuroptera, and larvie of all sorts. Only the 
best quality of alcohol should be used, but it should be diluted with 
from 30 to 40 per cent, of pure water, the greatest care being taken 
to keep the alcohol as clean as possible. During the collecting a mass 
of debris and dirt is apt to be thrown into the bottle, and when this 
is the case the alcohol should be changed even during short excur- 
sions. At any rate, upon the return from the excursion, the speci- 
mens should he at once taken from the bottle and washed in pure 
alcfriiol in a shallow vessel. The larv«e and other material intended 
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tor pennaDent preBerration in alcohol shoold be transferred to fitiita- 
ble viala and the other materiel to be mounted cleanaed with cbloru- 
forni or acetic etlier and then prepared for the cabinet. If incon- 
vcnient or impossible to mount the Coleoptera, etc., soon after tbe 
return from the excursion tbej should be washed, dried, and placed 
ID pill boxes between layers of soft paper, or they ma; be replaced in 
a vial with pore alcohol. 

Bmall specimens, eepeciallj larvte, may be preserved in small 
bottles ofi alcohol if they be tightly corked. In order to permit the 




air to escape from such bottles, and insert tbe cork tightly, a pin 
may be held between the side of the cork and bottle, as shown in Fig. 
6. These bottles may be kept either in frames, racks, or in boards 
with holes bored in them to receive the bottles and hold tbem a^ 
right, or they may be fastened on their sides by little blocks, and 



kept in the cabinet in their proper places with other insects. Big. 
7 shows a device for holding such bottles of alcoholic specimens. 

Figure 9 shows a compact form of bottle rack which is our own 
device for holding small bottles of specimens in liquid. It consists 
of a long narrow block of wood with a groove of the desired depth 
and width cut in the upper side. Into this groove the bottles stand 
and are held in place at the ends of the block by pieces of heavy 
paper glued over the ends. These blocks are pushed endwise into 
the shelves, and the nnmbers or names on the labels on the end 
shows what collection they contain. 
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Killing with the fumes of chloroform or ether (Bulfuric or acetic), 
of beDzine, or some other etheric oil, is often practiced and advo- 
cated by those who, for any reason, dislike the use of alcohol or 
object, on account of its poisonous nature, to the use of cyanide of 
potassium, and they are of especial value in the case of butterflies 
and moths, Hymenoptera or Bees and Wasps, and I>iptera or'Pliea. 

A small and stout bottle of chloroform or ether, with a bmsli se- 
curely inserted into the cork, will be found very serviceable, A stigbt 



moistening through the air net will stupefy most insects caught in 
it, and facilitate their removal to the cyanide bottle; while a touch 
or two with the wet brush under the head and thorax, will kill the 
more delicate specimens outright, without in the least injuring them. 

The method of killing which, of late years, has found most favor 
with collectors, is the use of cyanide of potassium. For killing large 
Bixed specimens they are simply put in what is known universally as 
the "cyanide bottle," This may be constructed as follows: 

Take a two-ounce (]uiuine bottle, or still better a shorter bottle, 
with n wide mouth; break a quantity of cyanide of potassium into 
pieces of convenient size (about a cubic centimeter); put these pieces 
into the bottle so that tUey form an even layer at the bottom; mix IQ 
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a coDvenieDt vessel a quantity of plaster of Paris with water just 
aufBcient to make the mixture semi-fluid and then pour it over the 
cyanide bo as to cover this last to a depth of about 5 millimeters. 
The bottle is then left open for an hour or two until the plaater is 
thoroughly dry. The walls of the bottle are then cleansed from par- 
ticles' of the plaster which may have splashed on them, and the bottle 
is ready for use. (See Fig. 1.) If not used too frequently, eap^- 
cially in warm weather, it will last for an entire year or longer. Bot- 
tles or vials of different sizes can be prepared in the same way, 
and a very small cyanide bottle which can be carried in the vest 
pocket will be found most convenient on all occasions. When the 
collected specimens have been removed from the bottle the latter 
should be wiped clean with a piece of cloth or paper. The surface 
of the plaster soon becomes dirty and, on account of the hygroscopic 
property of the cyanide, more or less moist, especially during warm 
weather. The cyanide bottle is, therefore, not well adapted for the 
billing and temporary preservation of small and delicate specimens. 
This difficulty can be altogether obviated by placing a circular piece 
of blotting paper, cut to fit neatly the interior of the bottle, on the 
surface of the plaster. This can be removed once a week or so, or 
oftener if it becomes neceesary. It will frequently be advisable, 
also, especially in the collection of Diptera or Flies, Hymenoptera 
or Bees and Wasps, and other delicate insecte, to put a strip of 
blotting paper partially round the inside of the bottle. This will 
absorb any moisture which may gather on the inside of the bottle 
and which would otherwise wet and injure the specimens. A sim- 
ilar result is attained by some coIlect<ir8 by partially filling the bot- 
tle with narrow strips of soft or absorbent paper to support and 
separate the insects. 

We have found the use of benzine or gasoline very cheap and sat- 
isfactory for killing Lepidotera or Moths and Butterflies, as the 
largest are at once killed thereby without injury to their scales. 
Squirt it onto the specimen within the not or in the open air by 
means of a druggist's dropping tnbr. 

Care of Freeh Specimens. 

Upon the return from an excursion, the specimens should be pre- 
pared for the collection as soon as practicable. If they have been 
coliected in the forenoon tbey should be mounted not later than the 
same evening and those collected during an afternoon or evening; 
excursion should be mounted the following morning, or, at any rate, 
before they get dry and brittle. Even specimens collected in al- 
cohol should be attended to as soon as possible. 

Specimens are taken from the collecting bottle, spread out on a 
sheet of white blotting paper and cleaned from adhering impurities 
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cither with a soft dry brnah or, Id the case of species with hard 
covering, by washing them with chloroform, or ether, or benzine 
where necessary. Theoretically, the best way of mounting would 
be to pin all specimeas, since the under side with its important 
characters then remains free for examination. Pins adapted for 
pinning even the smallest insects may be obtained, but tbis pinning 
is such a delicate operation and requires so much time that, con- 
sidering-tbe large number of small specimens that may be collected 
on a single short excursion, it is next to impossible to carry out 
this method, and, therefore, only the larger specimens need be 
pinned and the smaller may be glued onto the paper points de- 
scrit>ed later. If the work is done with proper care all insects can 
be prepared for the cabinet so that both the upper and the under 
surface of the specimen may be examined without further manipula- 
tion. 

Dr. Riley writes: "Many English entomologists use short pins, 
very much like those of ordinary make, and my late friend Walsh 
never gave up the c«Btom, and most vehemently opposed the use of 
what he ridiculed as 'long German skewers.' Bnt the only adTant- 
age that can possibly be obtained for the short pins is that they are 
less apt to bend, consequently more easily stuck into the bottom 
of boxes and require less room ; while compared with the long pins, 
they have numerous disadvantages. Long pins admit of the very 
important advantage of attaching notes and labels to the specimen 
and render it more secure from injury when bandied, and from 
museum pests in the cabinet, and on them several rows of carded 
duplicates may be fastened, one under the other, so as to economize 



Piiiinje SpMlmcB*: 

In pinning insects one should use regular insect pins, such 
as are shown in Fig. 10. These may be obtained from deal 
ers in such supplies (such as Arthur H. Thomas, Williams, Brown 
and Earle, Philadelphia and Kny-Scheerer Co., New York City.) 
While regular insect pins are not esseutial in an amateur's collec- 
tion, they add greatly to its attractive appearance and give more 
room for labels, but in making exchanges of pinned specimens it is 
practically necessary for them to be pinned on regulation pins. 
The pins should be pushed through the insect far enough to leave 
but one centimeter {slightly less than one-half inch) of its length 
at>ove the back of the insect, i^llections should be made neat and 
attractive by having the backs or tojra of all specimens at the same 
level. This is best accomplished by the use of a pinning block or 
pinning gauge (Fip. 11) for Hie placing them at the proper position 
on the pin at the time of pinning. This block, which is very <;ifl"- 
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v«nipnt to use, consist^ of a small plain block of wood of thiokoess 
equal to the desired hciglit from the back of the specimen to the top 
of the pin, wifh a bole through which the piu is pushed to the desired 
position, after putting it through the specimen and turning it upside 
dowD, using the thickness of the block as the desired gauge. How- 
ever, we mostly use as a gauge a b(nt pin inserted in a handle, as 
shown in Fig. 12. 



12 5^ 



Insects should be pinned through the middle of the thorax, when, 
as is more generally the case, this portion (the mesa-thorax) is largely 
developed. However, beetk's (Coleoptera) (Fig. LT g) should be pinned 
through the right elytron or wing-Mver, and bugs (Hemiptera) (Fig. 
13 b) should be pinned through the scutel, or triangular piece behind 




developed. However, betllea (Coleoptera) (Figs, l.'l f and g) should 
be pinned through the right elytron or wing-cover, and bugs (Hemip- 
tera, (Fig. 1,1 b) should be pinned through the scutel, or triangular 
piece behind the thorax, the pin issuing between the middle and bind 
legs. The specimens look very pretty with all the legs neatly spread 
out, but for practical purposes it is better to let them dry in the 
natural, partly bent position. Tt is a saving of time and space, and 
the legs are not so apt to break. The legs must also not reach too 
far downwai-d or they will interfere with the proi>er labeling and 
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the secure piDning of tliu specimen in the cabinet. Moreover, the 
aateonae aod legs must be brought into such positiou that they will 
not obstruct the view of any important part of the under surface 
and can plainly be seen. The pin should always project about half 
an incb above the insect to facilitate handling, and uniformity in this 
regard will have much to do with the neat appearance of the col- 
lection. In pinning very Inrge and heavy insects on a No, i or No. 5 
pin it is a good plan first to flatten the pin by a few blows of u 
hnmmar, in order to prevent tlie specimen from subsequently turning 
round on it. 

Entomologists in this country uuifoi-mly pin their specimenfl on 
long insect pins, as shown in Fig. It), Xos. 2 and 5 are the best pins 




for general use by beginueiis. The former are used for specimens of 
small and medium ei^e, and tlie latter for large insects. 

"In pinning specimens which have a (lat or nearly flat nnder-sur- 
(ace and short legs (as in many Coleoptera and Hemiptera and aomi; 
Hymeooptera, e. g., the Sawflies), the specimens are laid on a piece 
of cork, and held in place there with the fingers or with forceps. 
The pin is then pushed through the insect at the proper point, care 
being taken not to strike one of the legs or coxae and that the pin 
pnsses through the specimen in a vertical direction. 

After the pin has been pushed through the specimen it is taken 
out of the cork and the specimen is pushed up to its proper height. 
This can be done either by holding the s()ecimen between the^fingers 
or by placing it on the upper edge of a thick book, \ piece of card 
board provided with a small hole nwiy also be used for this purpose. 
The p<rforation8 in ordinary sheet-cork, or the lapel of one's coata 

10 "- 
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will auBwer the satne purpose. In pianiog Lepidoptera or Hymeoop- 
tera (Figs, c d and i) the specimen sLould lie lightly io the angl^ 
formed by the thumh and first two fingers of the left hand and the 
pin be carefully thrust through at the proper angle. In pinning all 



insects the pin should be so iuscited that the insect is nearly iit right 
anglee to it." 

The correct method of pinning specimens belonging to other or- 
ders than those sketched above is shown in Pigs, 13 h and 13 i. 
The former of these represents the Flies, or Diptera, and the latter 
the Bees, or Hymeuoptera. 




There are various ways of mounting very small insects, especially 
those Ihpt are too small to be pinned by putting a pin through them. 

"One of the easiest ways of caring for minute specimens is to 
mount them on nird points, which are triangular pieces'of cam. 
cut either with scissors or with a punch designed for the | 
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Ad iDsect pin ib thruet tLrongb the baae of the card poiot aod the 
BpecimeD attached to ita extremit7 with a little flhellac, or gum. (Fig. 
14. Or a flue pin may be taken, its head removed, the pin beat to a 
right angle, the larger end twisted with plierB tightly around a 
stouter pin near its point and pushed farther up on the aupportiDg 
}Hn, and the specimen impaled on the upturned point of a smaller 




tHU. (Fig. 14 b.) Another way of a(.'couipli8hiDg the same eud is by 
cutting off the larger portion of the smaller piu and thrusting the 
point through a piece of cardboard or firm blotting paper {or cork), 
which, in turn, is mounted in a similar manner on a larger pin, and is 
then ready for the insect. (Fig. 14, between b and c.) Small speci- 
es can also be put with labels in gelatine capsules, through on« 
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end of which a pin is run." (Fig. 14, c).— (Prof. E. P. Felt, State 
E^ntomologist, in Bulletin of the New York State Museum). Very 
small specimens can also be nicely preserved, dry, by putting them 
into small vials and with an insect pin through the cork of each; 
pin it just as though the little bottle were a large insect. 

I, Goo'^lc 
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8ttriic> Fukitg ftil Shipfiig Spfcineii: 

It is often desirabli? to store specimens in compact space or to ship 
tlicm by mail in a tuanDor io wliicli the; will not be broken easily, as 
wbtoi packed. For these purposes, folded papers are to be used. Espe- 
ciall; motbs and butterflies, wbich are delicate and easily broken 
Vfheu shipped with the wiogs spread, may be seat by mail without 
injury when plaecd in folded papers. Fig. 15 shows the method of 
folding papers to make envelottes or covers into which sach speci- 
mens m<ay be dropped, nnd the ends turned over f^r protection and 
keeping them in place. On the paper write the Dumber, date and 
locality of collection and sucb other data as can be given. Where 
delicate specimens of moths and butterflies are to be sent to this 
oftl<o by mail, this is by far the best way of treating them. Even 
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irely dry, they may be relaxed and spread 
such a way as to become flrst-class cabinet 



8prta4iBC SpMimeis: 

The wings of many kinds of inaecis sliould be spread before they 
are flt for the cabinet. This is especially irue of butterflies and 
moths. It is best to spread them soon after they are killed and be- 
fore they commence lo l)ecome dry and stiff. 

The legs and antenna?, or "feelers," should be properly set or 
put in the desired position, and if the insects be moths or butterflies, 
the wings should be spread or "set." This is done by using a setting 
board, (Fig. IC) which is made by nailing end strips under two 
pieces or boards of soft wood far enough apart to let the body of 
the insect sink into )he groove between them. Ileneath these two 
boards tack a strip of coriugaled paper, cork, pith or blotting paper 
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to receive the pin bearing the insect. I'in it down until the body 
sinks into thf groove between tlie boards, and then spread the front 
win^ until the binder edges or margins uiaki? a Btraiglit line across 
the body at right angles to it. (See position in I'Hg. 18.) Fasten the 
wings in position by strips of paper or ruled tracing cloth pinned 
over them to hold them down, and put the setting board aside, »v> 
that the specimens can dry for a week or more, and become firmly 
fixed in the positions in wliich they were left. We have found ruled 
tracing cloth to be the most satisfactory material for holding wings 
in ]M>sition on setting boards wliile drying. The tracing clotli is 




transparent enough to permit the position of the wings to be seen 
plainly, and tbe lines nialie it easy to set tbem at esact right an- 
gles (See Fig. 18). 

"Another method of spreading requires still less material. Tbe 
pin sustaining the insect is thrust through the pasteboard bottom of 
a small inverted box and squares of pasteboard, or thin wood of 
ample size, are laid on either side in such a manner as to be of the 
proper height. With a needle arrange tlie wings on the squares of 
pasteboard so far as possible and bold tlicm in place by laying 
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email pieces of glass. B,v tipping up oue edge of the glass oonsider- 
able rearrnngcineut is possible, or by pushing the lower block gentlj, 
wings and all may be moved either forward or backward. This 
method is capable of producing good results, but the setting board 
is preferred by many. Id spreading butterflies and moths the great- 
eiit care must be exercised not to.nib off their scalea. Members of the 
bee and wasp family, dragon flics and the others are more valuable 
after spreading and should be so treated when possible." — (Prof. 
Felt, in Bulletin of the New York State Museum.) 

When insects are pinned, properly spread and thoroughly dried, 
put them for temporary storage into cigar boxes lined with corru- 
gated paper or cork, or into tightly covered cases, and keep them 
away from dust and pests. 



I by W. R. Wkllon I 



?■» 



BItwilg Lame: Small insect larvie may he preserved nicely by 
putting them into a liquid composed of one part commercial for- 
malin, 49 parts of grain alcohol and 50 parts water. This will keep 
them in good form without hardening and will also preserve their 
color as well as any liquid that can be used. 

The larviE can be preserved and pinned with the collection of 
mounted specimens by blowing them and drying them while they 
are inflated. This is done as follows: .\fter the larva is killed, 
I'oU it gently with a pencil rolled with siiKlit pressure from head to 
rear until the alimentary eanal protrudes behind. Cut this off with 
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acissors a short distaoce back of the body. Lay it on a sheet of blot- 
ting paper and by gently pressing it from head to rear press out the 
liquids and body contents. Change it to a dry part of the blotting 
paper as often as necessary to keep it clean and dry, and remove its 
contents by rolling it gently with a lead pencil from head to rear. 



t. Walton In Offlw 
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Ity slight pressure (but not enough to crush it) it can be rolled so 
that nearly ail of the contents are removed from the body, but the 
pigment under the skin, causing the characteristic %pots and dots, 
and also the hairs covering it, need not be removed or destroyed. 
A little practice will render any collector quite proficient in this. 




Walton [n ORIce ot Economic Zoologlit. 

To blow it insert a small straw or quill in the posterior extremity 
and tie a thread tightly around it in such a manner as to prevent 
the larva slipping olT the end of the straw. The best apparatus 
(Fig. Ill) for blowing consists of a thin mbbcr bag connected by a 
short tube at one side with an air bulb for pumping the air into the 
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bag, and having on the otlier side a small tube which is to be slipped 
over the straw carrying the larva. By this rubber ajr bag a constant, 
steady pressure is maintained which will keep the larva inflated at 
a uniform condition until it is dry as will be diacemed at once. 

Inflating apparatus can be purchased from Arthur H. Thomas Co. 
Twelfth and Walnut Streets, Philadelphia, Pa,, and the Kny- 
Beheerer Co., Fourth Avenue, New York City. However, if the col- 
lector can not afford the inflating apparatus he can use the straw, 
either held directly in the mouth or attached to a blow pipe. The 
process of blowing a larva is exactly like that of the blow pipe in 
muiutaining ;i steady pressure, as iu the blow pipe analysis. Any 
high school teacher of chemistry, geology or physics should be able 
to show how to blow a constant steady pressure through a small 
pipe fof many minutes at a time and breathe without any incon- 
venience during the time. 

The next step is to make a smalt drying oven by suspending on 
its side, over a flame, such as an ordinary lamp, a tin can, like an 
ordinary fruit can from which the one end has been removed. The 
larva, rolled fairly dry and clean" and tied to the inflating straw, 
should be blown until it is distended to its normal size, and then 
held in the drying oven and turned over and over to promote uni- 
form drying, until it becomes dry and hard and does not "wilt down" 
when the pressure is removed. The drying should then be continued 
until the operator is certain that the specimen is entirely dry in 
all its parts. It can then be iwisoned by spraying with alcoholic 
corrosive sublimate solution, and the end of the straw sticking into 
the body should be cut ofT a quarter of an inch from the specimeb. 
The pin to hold it in the cabinet can be inserted through the straw 
(Fig. 20). The larva can then be pinned in the case beside the mature 
specimens of the same species. 

Btlftxiig Dried 8pccim*Di: At) work for adjusting specimens to 
desired heights, putting legs, wings, antennie, abdomens (as of 
wasps), etc., in the desired position should he done while the speci- 
mens are soft and pliable or relaxed, as they are more brittle than 
glass when dry, and should not be handled or touched for any pur- 
pose' whatever. 

In preserving specimens that were preserved dry (i. e. not in 
liquid) when collected it is best to pin them as soon as possible after 
being collected; yet most kinds of mature insects can be kept dry 
and unpinned by putting them in a dry box, free from pests, pro- 
viding they are not touched or shaken when dry, as they are then 
so easily broken. 

After specimens have been collci-ted and preserved m folded 
pajiers, as described in a pi-evions part of this article, it is desirable 

Goo'^lc 
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to relax tbpin or soften tbem nad spread them when time is to be 
found for siu-h work. Tlit- i-elaxing or softeuinf; is easily accom- 
plisbed by puttint^ the spftimetis on damp sand in a closed jar or 
metal bos or vessel and keeping it closed for a day or two. We have 
bad excellent results in using glass cylinder jars, sucb as battery 
jars, lining tbe bottom and sides with a large sbeet of blotting paper 
moist with water, and adding a few drops of carbolic acid to prevent 
molding of specimens. Wben tbe insects become sutSciently moist 
and soft tbat their wings and otber appendages are easily put ioto 
place they may be pinned and spread on tbe setting board, just as 
in treetiog freeb specimens, Tbe numbers referring to their col- 
lection should be kept with them at all times in order to avoid any 
error as to their origin. 

Naving SpMimeis: Tbe name is about the last feature of tbe 
specimen tbat receives attention excepting proper protection from 
pests. To name and classify specimens properly requires some 
knowledge of the terms used in classification and the use of analytic 
and descriptive literature, or access to named collections. The pro- 
per method for a young entomologist is to classify bis specimens 
first to the great groups or orders, and second to the lesser groups 
or families by using some book for this purpose, such as Comstock's 
"Manual of Insects," and special literature on each group. 

He shoul^ become sufficiently familiar with his specimens to be 
able to name tbe order and tbe family of any new species at once. 
To obtain the scientific name is a much greater difficulty. Descrip- 
tive literature or illustrations will be useful for this, or the speci- 
mens may he compared with named collections, or they may be 
sent to specialists for naming. In sending specimens to specialists 
it is best to send at least two of eachjcind bearing the same number 
and in good condition, giving him privilege to keep one set, or 
such as he may desire, for his trouble in naming them. Of course, if 
the collector is certain tbat the species are duplicated be can retain 
one set in his own collection and by giving the same numbers to 
those which he sends away the specialist can send him the names by 
referring to his numbers, but this method is not recommended for 
the reiison that none but tbe specialist can be sure that any two speci- 
mens do or do not belong to tbe same identical species. The numbers 
used may be the collection numbers, which should always give tbe 
exact localities and dates of collection, with tbe name of collector. 
These facts are more important to the scientists than is the scientific 
name, for the reason that the latter name may he obtained by any 
one who knows the subject, but llie desired facts as to the origin 
of specimens are to be obtained only by the record of the collector. 
Specimens sent to this office will be named upon terms indicaf:^ 
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above and retained in our Muaeum collection, but care should 
.be taken to ship thpm so thej will not be broken and time sbould be 
permitted for making the identifications. Other specimens will be 
sent io exchange if desired. 

Writilg ud Pluii^ LaWi. All labels should be written with 
India ink or carbon ink. This is to avoid difficult; in the future 
from the fading or blotting of writing. One of our best friends and 
most enthuaiflstic eollectore has recently written, "For two mouths 
I hare l>eeD working hard, having been compelled to relabel mv en- 
tire collection of birds and mammals, the ink having faded out, so 
as to have rendered the classification in almost every case unin- 
telligible to the uuacqaaintcd." Even for specimens in liquids the 
carbon ink can be used without blurring by iettiDg the writing be- 
come entirely dry before immereing it in the liquid. When this ink 
becomes thick dilute it with a little ammonia in water. 







t Eiconamic Zoologlit, 



The most important facts to record concerning the specimen are 
the date and locality of its collection, and the name of the collector. 
These may be written on n small label and pinned beneath the 
specimen, and upon tho same label or upon a smaller one may be 
written the collector's accession number or the number that he 
uses to record the respective additions to hia collection. The pin 
may also be put through this label, and when the name (genoB and 
species and author) of the specimen is determined, this should be 
wntten on a separate label which can be held to the bottom of the 
cabinet, box or tray by Hie pin extending through It. 

The specimens should be arranged in groups according to their 
respective orders and families, and the names of these groups should 
be written on larger labels, which should be placed in such a way 
as to indicate the limits of proper group. It is very inrportautif^H' 
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earh bfginner to 8<>e a collectioo arranged id the correct tnantier and 
observe the method of keeping data and placing labels. This varies 
with different persons, bnt every collector of natural history mater- 
ial of any kind should bear in miod that the most important facts 
to record permanently and keep with each specimen are those con- 
cerning its time and place of collection and the name and address of 
the collector. These are essential in making a study of the speci- 
men in its relation to other creatures and to man, and only the one 
who collected it can give the necessary information. The name is 
not so important for the reason that this is not difficult to obtain 
at any time in the future, and a specimen without the scientiflc name 
may be of great value if it have the facts concerning its origin, bat 
if these facts be not given it is generally absolutely worthlesB, even 
though the scientitic name and classiftcation may be correctly writ- 
ten. We recently went to see a large collection of mounted birds 
which the owner wished to sell, but as there were no records what- 
ever, showing where and when they were collected, they were con- 
sidered worthless for scientiflc purposes and no offer was mode for 
them. 

The exact dat^ of the occurrence of an insect is particularly val- 
uable for the neason that insects, like flowers, have certain dates 
when they appear and disappear, or change from one form to an- 
other, and the farmer and Economic . Zoologist as well as the scieti- 
tilic collector are compelled to act in accordance with these dates. 
Beginners must not ignore the importance of keeping exact records 
of dates and localities when and where specimens were obtained. 

Storilg H^Mineil. The beginner will find old cigar boxes (Pig. 
22) lined with pith, cork, or cork linoleum excellent for storing speci- 
mens and keeping them safe from pests. The mnseum pests that 
would otherwise attack them are deterred by the odor of the boxes 
and the specimens are thus kept uninjured (or a long time. It is 
possible to use casfes of nicer appearance and keep out museum peats 
by pinning among the specimens naptha balls into which hot pins 
have been sunken to support them In the caaee. It is desirable that 
storage boxes be made as tight as possible and tongued and grooved, 
so that it will be impossible for pests to enter them and injure the 
specimens. There are several dealers in entomological supplies who 
sell glass-covered cases for insects at reasonable prices. 

The best and most experienced collectors realize the necessity of 
protecting their specimens from injury by moths and beetles, to 
the extent that they take the trouble to poison them by spraying 
both the upper and under sides with an alcoholic solntion of corro- 
sive sublimate. A hand atomizer is used for this and the poison is 
dissolved in the alcohol and tested by dipping a black feather ij^to 
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it. If upon drying, any white powder is seen upon the feather, 
more alcohol is udded until (he solution is of such strength that it 
is well saturated but will not leave a white deposit. This poisoned 
alcohol is then blown hy the atomizer in a fine mist t>oth over and 
under the specimens. We have known beautiful specimens kept 
many years in exposed situations after having been thus poisoned 
while on the other hand we have recently received several com- 
plaints of the destruction of cabinet insects by the museum pests. 
When these pests once enter a collection their presence becomes 



visible by a fine dust or powder beneath tlie specimens in which they 
are working. The infested specimens should be placed in a closed 
vessel and strongly fumigated with carbon bisulphide, or baked in 
an oven at a temperature that will not quite make wood smoke. 

As all specimens are sure to fade if kept in a bright light, their 
cases should be provided with doors or curtains that will close and 
keep them darkened when not in use. 

Individuals interested in entomology are invited to come and 
see our collection?, and teachers are especially requested to bring 
their pupils on excnreions to see the same. 

I, , b,Goo'^lc 
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A few properly prepared and labeled specimeDS will be sent by 
xis free to any person in Fennaylvania engaged in making a collec- 
tion for scbool, agricultural or other educational or practical public 
purpose. AUo, in our collection are named and mounted specimeoB 



of Pennsylvania insects in first class condition to exchange with 
any person, in any country, for specimens of desired species, espe- 
cially those of economic value. 



What a Collection Can Br Made to Show. 

The old stylo entomologist wns one whose chief outfit consisted 
of a net and a bottlr of cyanide or chloroform. His purpose was 
to procure cabinet specimens, particularly of the larger and more 
attractive insects, or of very rare species. He rarely paid atteDti[^ 



to tbem io tbeir inunature stageg, not being greatly interested in 
tbeir life biatorieB, food plaotft, enemies <» remediea, bat merely 
desiring to collect Hpecimens, either showy or very rare, stick pins 
through them, and label them with scientific oames. 

Tbe modern entomologist sees in his stud; of insects an oppor- 
tunity to exemplify and illustrate practically ail the great lava of 
biology and of finding and studying the many apparent exceptions 
thereto. The greater the number of forms or species of living things 
belonging to any one Group, tbe greater is the variation there 
shown, and tbe more interesting should its study become. Tbe 
luultitndinous host of insects in this State, reaching 240,000 specie^ 
is such as to present types of specimens illustrating many great 
natural laws, with variations of many remarkable kl&ds. 

A properly prepared collection will show not only the types of 
the various Orders and Families of insects known and collected, 
but will also show the great range of variations which these insects 
have been obliged to assume in order to maintain their existence 
where competition has been so keen that the slightest advantage 
in difference of structure or place or method of living may mean 
the continuation of that particular form or variety, while the 
slightest disadvantage may mean dropping out of existence, or 
t>eing forced to find another haunt, place or method of liviug, other 
food, or method of protection, etc 

Tbe modern Collection will consequently show the following: 

(1) SptelBflU of all ipMiei vr kiidi found in the region where 
it is made, arranged in systematic order, or in tbe major end minor 
groups of Orders, Pamilies, Sub-families, Genera, Species and Varie- 
ties, respectively. This will be called tbe Systematic Collection, and 
the specimens should be named with labels bearing both the scien- 
tific and common names. It will be used chiefly for comparison 
in naming other specimens that will be collected, and will oonsist 
almost entirely of adult or mature individuals. 

(2) Tb« SUgrs of liseet Life. In this collection will he foond 
fewer species of insects, but they will represent the stages or steps 
in the life history or development of any one or more species of 
each Family or Order, if they can be obtained. They will exhibit 
such stages or steps of insect life as the egg, the very young larva 
or nymph, the older larva or oymph after once moulting, and again 
the older form or stage, after moulting or casting its skin again, 
until the different molts of tbe immature form (i. e., larva or 
nymph) in its process of growth are illustrated; then the pupa or 
chrysalis will be shown, wltb its cocoon or earthen cell or other 
means of protection, wb<-tber it be suspended by a few threads, 
as tbe chrysalids of many butterflies, or merely wrapped in leaves, 

i: , . h.GoO'^lc 



or otherwise; and flDally the adult or mature ioeectB of both sezen 
will complete this group of BpetimciiB, showing the stages in the 
life hiBtory of one or more species. In many cases the larvae will 
be found feeding upon plants, and these are to be put into veaselB^ 
called Breeding Cages, kept covered with nettii^, and sui^Ued 
with fresh food until they undergo their various stages, and finally 
appear as mature, adult, or fully-developed insects. If the egga be 
desired, it is generally best to keep the adnlt insects until the eggs 
are laid, when after having preserved in bottles of alcohol or form- 
alin, or otherwise, one or more specimens in each stage, they can 
be arranged so that the Buries is complete, from the egg to the 
adult. It is much more easy to find the larvae of insects, as they 
are conspicuous by the holes tliey make in the leaves or other places 
where they are feeding, than to find their eggs, and for that reason 
it is recommended to begin a collection to show the stages or life 
bist<M'y, with the larval forms, keeping them in breeding cages 
and preserving in small bottles of alcohol or formalin one or more 
specimens of the insect in each of its stages, as it progresses during 
its metamorphosis. 

(8) VariativBi, The variations of many insects from the typical 
forms in their respective groups are of considerable interest, and 
can be shown plainly in any properly prepared collection. FUr 
example, the Mole Cricket is indeed a "Cricket" and would belong 
with the insects of that Family, yet it has lived underground so 
long that its structure has become greatly modified, its body elon- 
gate, its antenna are very short and modified into special "feelers," 
as are its palpi or small threads around the mouth, and its front 
legs have become modified for the purpose of making a tunnel as 
does the Mole, until they almost exactly represent, in miniature, 
the front feet of the common Garden Mole. Not only in form do 
they resemble this animal's feet, but also in position in which they 
are held, and in the way they do their work. 

Again, the moths of the night-flying winged insects (Nocturnal 
Lepidoptera) nearly all have wings, and fiy readily from place to 
place in the adult stage, but the females of the common Tussock 
Moth, which are the adults of the hairy caterpillars with red, 
black and white hairs so generally devonriug the foliage of shade 
tree* along our streets, have become so accustomed to simply spin- 
ning cocoons on the bark, emerging from these and laying their 
eggs upon the old cocoons that their wings through disuse have 
become quite abortative and are only small vestiges indicating that 
they once had wings, but these are now entirely incapable of use 
in (light. The female Canker Worms are entirely wingless, and climb 
the trees to lay their eggs. Collections showing variations of in^ 
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sects Bhould include such specimens, aud tLe collectors and studeDts 
making use of such collections will find great interest in tbe study 
of the cause of sucb variations in relation to the life history or 
places and methods of living. 

Again, the common Bagworm, which is so very abundant and 
destructive to foliage throughout the southern and eastern posi- 
tions of this State, presents a peculiar feature, tbe female not even 
transforming into the form of a moth, but in the fall she remains 
in the same bag in which she fed as a larva, and this acts aa m 
protecting cocoon. Her eggs are laid within a protecting envelope 
consisting of the crjsalis shell and within the cocoon-like bag. The 
young escape from this when they batch in the spring, and crawl to 
the foliage of the trees, where they feed. 

Such peculiar variations in structures are readily shown by speci- 
mens, and collectors who can not obtain specimens of the species 
here named can find in their own regions others just as peculiar or 
interesting in practically all Orders of insects. However, if it 
should be desired to show such peculiar features as those repre- 
sented by the Bagworm in a region where this insect does not 
occur, it is very easy to obtain specimens by exchange. Nearly all 
Collectors are glad to exchange specimens, and we can give the 
names and addresses of persons who will be pleased to enter into 
such exchange, or shall be glad to make exchanges from our own 
collections. 

A peculiar variation in the life history of insects is shown in the 
common Sheep Tick, which can be picked from almost any eheep 
in this State. This insect while wingless is really a fly, and this 
shows at ouce the results of tbe loss of an organ, such as a wing, 
through disuse, aud through living where it would really be in the 
way. Not only is the Sheep Tick a wingless fly, but it shows the 
further peculiarity of a remarkably modified life history. The 
parent lives in such place that she can obtain an abundance of food 
in the form of the blood from the sheep. She does not lay eggs 
but retains them until after they hatch, and even until after the 
larvre have developed and transformed to the pupa; or chrysalids 
when they are laid instead of the eggs. The little dark, hard, seed- 
like objects, often found in the wool of a sheep, and to be obtained 
at almost any time by catching a sheep and examing it closely, are 
really the pupa; or chrysalids of the Sheep Tick, and have passed 
the first two stages of transformation within the mature Tick before 
having been laid. 

(4) 'Mpsis cf Protection. There is no broader 6eld of insect 
study than that of the meant; of jiroteclion of each ins<*ct in each of 
its stages. The eggs, for txajiiple, may be protected by being de- 
posited in water, as iu the case of Stone Flies and Black Fliesji^r 
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in the form of little rafts on the water, as do the Moequitoes, tbe 
fggs of wiiich are easily obtained at this time of year by permitting 
a large pan of water to stand in a shady place a few days, when 
they will be fonn^ like minute blaek balls of soot that have fallen 
upon it; or they may be laid ou objoets over the water, so that the 
young larviB on hatching will readily drop into it, as does the 
Corydalis, which in the mature form of the Helgramite or Dobson; 
or they may be deposited in the soil, as do many Grassboppens, 
Beetles, Ground Beetles, etc.; or they may be deposited in decaying 
wood, as do some Grasshoppers and Crickets; or in living wood, as 
the Cicadas; or just beneath bark, as the Tree-hoppers; or on t)ark 
the game color as themselves, as the Katydid; or on leaves of their 
own color, which renders them inconspicuous, as many moths; or 
they may be scattered singly and be so small as to escape notice, as 
butterflies; droppid loosely among fallen leavee, as the Walking- 
sticks; covered with waterproof varnish, as the Tent Caterpillars; 
and many other means of protection in tbe egg state alone, which 
can not be discussed here for lack of space, are to be found by the 
collector each day it he really keep his eyes open. 

In the larval or second stage many variations of means of pro- 
tection may be found and exhibited, among some of which are the 
following: Living in water, as the Mosquito; living in water be- 
neath stones, as the Stone Flies; living in water beneath sand, as 
many l>ragon riies; living in water in little cases, as the Caddis Ply 
larvje; living beneath the ground, as the Cutworms, Wlreworms, 
Anf lions, and the larvse of many Ground Beetles and flies, such as 
the Horse Fly; living in the stalks of plants, such as Stalk Borers 
and many others that are easily found by splitting the stalks of 
weeds and cultivated plants, and often bushes, such as elder or 
currant; boring in wood, as the Locust Borer; boring beneath bark, 
as the peach, apple and pear borer; livinff'in the tissues of leaves, 
such as the Leaf Miner that makes little worm-like tunnels through 
the leaves; living in the roots of plants, like Clover-root Borers; 
living within fruits, such as (Codling Moth and Curculio larvse; living 
on vegetation but being of tbe same color, such as the Sphinx larvte 
and many others; covered with spines or hairs, as many caterpillars 
and Beetle larvje; throwing out offensive odors when touched, soch 
as some of the butterfly larvre, which can be found feeding on 
carrot, parsnip and celery leaves, and show their yellow horns when 
suddenly touched; carrying cases with them, such as Bagworms, 
some small beetle larvje, and Caddis Fly larva'; carrying their cast 
skins or exnviip over them, as larvse of some of the I*at Beetles; 
living in tents, as the Tent Caterpillars; and other forms of pro- 
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teotioD Id the larval state, whloh the oolleotor will take pleamre 
in BtndyiDg, and can devise meanB to nbow in hia collection. 

In the pupal state he will, for example, show sach means of pro- 
tectioD as the formation of cocoons, which ma; be fastened to 
twigs, as the Cecropia Moth, or laid entirely flat against the bark. 
thns being inconspicuous, as the Under-wings, or may be wrapped 
in leaves, which bang on the trees, as the Promethea Moth, or may 
merely fall to the ground among the fallen leaves, and there be 
concealed, ee the Polyphemus Motb, or the pupa ma; be formed 
beneath the ground, as the Sphinx Moth or Hummingbird Moths, 
the Cutworms, Potato Beetles, etc., or it may be within the plant 
in which the larvie live, as with the Clear-wings; or it may be sub- 
pended in some out-of-the-way place, as with many butterflies; or 
merely beneath the bark of fallen l<^s, boards, etc., in protected 
spots, as with many Beetle larvee, and in fact, as most insects. 

It is in the adult or mature stage that we find the most remark- 
able cases of protection, some of which are as follows: Imitating 
a green leaf, as the Katydid; resembling a yellow or dead leaf, as 
many Moths; looking like a flower, as some Motbs and Butterflies; 
bright or conspicuous parts when moving but of such color as to be 
inconspicuous when quiet, as the Under-wing Moths, which are to 
be found on the bark of trees; asBumiug a threatening attitude, an 
the Stag Beetles; being provided with poison darts, as the Yellow 
Jackets, Hornets and Bees; mimicking or resembling stinging insects, 
as the Syrphus Flies, the Rove Beetles and the Clear-vring Moths; 
resembling spots or droppings on leaves, as many of the small 
light-colored Moths; assuming a green color, the same as the leaves 
on which the; are found, as many Beetles and Flies; depending upou 
alertness, as the Grasshoppers, Leaf-hoppers, Butterflies, Tiger 
Beetles, Flies, etc.; l>einp concealed in the ground, as tbe Ground 
Beetles, Ants, Termites, etc.; living in water, as aquatic beetles. 
Giant Water Bug, etc.; living on the water, as the Whirligig Beetles 
and Water Striders; having offensive odor, as most Heteroptera 
(Bugs), the Lace-wing, etc., offeusive flavor or "taste," as Lady- 
beetles; living in nests, holes or trees, as Wasps, Crickets, Bees, etc., 
and other means of protection which the collector will observe 
and can exhibit. 

(5) InsMt OrguizaU«l. The organization of those insects which 
are gregarious or live in colonies is always of great interest, and 
can be shown nicely in collections. For example, among the Ter- 
mites, or White Anta, there are the Soldiers with extremely large 
heads and jaws, and workers with quite different appearance, as 
well as the winged forms or so-called kings and queens to be found 
lo tbe spring of the year. By carefully excavating tbe nest of oor 
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oommoD White Ant, liviag bo abnadantl; io wooda, who can find 
the qneen? 

In a neat of HoroeU at this time will be foaud the workers and the 
queen. The eame can be said of the Yellow Jacket. In the neets 
of Ants will be fouod the workers, soldiers, queens, males, and often 
slaves of other species, besides other insects that may occasionally 
make their home with them. 

One of the most interesting objects for illustration is the oi^an- 
i?^tioD of the Honey Bee and its work. This should show the queen, 
the drone, and the workers, in their winged forms; pupae of drones, 
workers and queen; and the larvte of the workers and drones in 
their cells of respectively different sizes in uncapped comb and also 
in capped or sealed comb, the worker comb, the drone cxtmb, the 
queen cells, the eggs in the worker cells and drone cells, the pollen 
or bee-bread, sealed honey, and both species of Bee Moths or Wai 
Moths in each of their stages. 

The so-called Bolitary Bees will be found of considerable interest, 
and their homes can be shown in the hollow plants in which their 
"nests" have been made, or in the wood that haa been cut by the 
Carpenter Bee. 

(6) Heus 9t DifsraiiiatioB. It is possible to show the means by 
which insects are disseminated from one locality to another, as 
follows: Primarily by their own wings, as most winged insects; 
upon infested wood that is to grow again, as scale insects; upon 
animals and other insects, as parasites; upon water, as insects found 
on running water; upon wind, as masses of cottony eggs, occasion- 
ally seen; by commerce, as those which feed in peas, beans and 
grains of various kinds; and by other means which will suggest 
themselves to the peraon who is a real student of the subject. 

(7) Fwd. An exhibition of the food of various insects is of 
great importance and can be made without difficulty. Woods eaten 
by borePB, such as the Goat Moth, or by the Locust Borer are easily 
obtained. 
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C. D. Wllrlch. Moosic. 
A. I. W«key. EBhcol. 

J. H. LovMl. aiaagow. 

J .B, Swaney. Hookerwown. 

J. W, Atkinson, Buckingham. 
L. C. Long, LUtle. 

Dr. r. M. Weill., Harriaburg. 

g.-S^-l^'klr^SJin^""""'- 
M. I. Blackford. Freeporl. 
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THE SAN J08E SCALE IX PENNSTLVANIA. 



As the seaBOD for spraying is now near it beooioeB appropriate 
to consider important points in tlie life of the San Job6 Scale pest 
and particularly the hest measures for its control. Most of these 
subjects have been treated briefly in preyiona issues of our Monthly 
Bulletin (especially for November and February), but the editions 
of those Bulletins are now almost exhausted, and as we are re- 
ceiving many requests for such information, which is so seriously 
needed in this State at present, it is here given with the hope that 
it will be of some use to the thousands of persons whose trees are 
now being destroyed by the pests herein discussed. It is very im- 
portant for all persons baring trees to ascertain if the San Jos^ 
Scale be upon them, and, if so, to treat them thoroughly in the proper 
manner before the buds burst in the spring. Send to us twigs sup- 
posed to be infested, and we shall reply at once. 

1, Names and Pronunoiation. 

The ^in Jos^ Scale has a scientific name which is indicative of 
its bad character. This is Ai>pidio*us pemic'osua. The first or 
generic name refers to the shell or scale which covers the small 
soft-bodied insect, and its second or specific name properly refers 
to its pernicious effects. The common name of this pest is given 
from the old Spanish torfn in California, San Jos^, where it was first 
introduced in the United States, although the citizens of California 
declare it is unjust to call this the "San Jos^ Scale," as it did not 
originate there but merely tarried a while on its way across the 
country. The pronunciation and accent of that city's name are 
in accordance with the Spanish language — "San," rhyming with 
"pan," and "Ho-zay," . Thus the name is not "Jose" (rhyming with 
"rose"), as it is pronounced by many persons. 

2. Origin and Introduction into Pennsylvania. 

In giving the information necessary to successfully control this 
serious pest it is not necessary to discuss at length its origin or 
history, but these points are of some interest and worthy of mention. 
The native home of the San Jos^ Scale is the northern part of China, 
in the region of the Great Wall, where it lives on fruit treei and 
other woody plants, and has been known so long that ther« is ao 
reoord of its origin, bnt it has been held in oheok there by its 
<m> ,-' I 
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aatnraJ eoemieg, ao that it baa not over-riddea ever;tbiii({ id tbat 
countr;, as it tias here. Ad attempt was made to introduce some 
of these enemies of the Scale into America, but onl; one epeciea 
of lady beetle was brought into this country, while no doubt there 
are many other insects which destroy this pest in its native 
region. The introduced Chinese I.ady Beetle was found to be bo at- 
tached by parasites, in turn, that ii was destroyed by them and has 
not thrived in this country. False hoi)es have been raised concern- 
ing the destruction of the San Jos4 Scali' by meaus of its natural 
enemies, and while this is ^t least worthy of experimentation, noth- 
ing has yet been accomplished that could be called successful in this 
direction. AH economic entomologists agree that the only way to 
save our orchards and pixMluce fruit is to prepare to flght this peat 
with modern insecticides and apparatus. 

This pest was accidentally carried on plants from China to Japan, 
and in the effort to introduce a Curculio-proof Plum the Japanese 
Plum was brought in an infested condition to San Jos^, California. 
About 1887 some enterprising nursery firms in New Jersey pro- 
cured from California a number of Japanese Plum trees which were 
hoped to be Curculio-proof, but unfortunately were infesfed with a 
more serious pest than the Curculio, viz., San Jos4 Bcale. About 
1890 and 1891 this destroyer of trees was sent on nursery stock to 
a few localities in Pennsylvania, Virginia and a few other Eastern 
states, and it was not until after these trees commenced to grow 
in the orchards that the presence of this pest in Eastern United 
States was discovered. From that time it has gradually spread by 
various means mentioned later, until millione of dollars would be re- 
quired to pay for the loss that our fruit growers have sustained from 
its ravages. During the past fifteen years all other fruit pests com- 
bined have not proven so destructive as has this one — by far the 
smallest of all in size, but \-:istIy more abundant in numbers and 
more certain and deadly in effect. 

3. Methods of Injury and Effects. 

The San Jos^ Scale, like all other scale insects, attacks its hosts 
or food plants by sinking a long proboscis through the outer bark 
and into the sap-bearing inner bark and sometimes even into the 
soft wood. After having thus beconie fixed it is impossible for it 
to be freed without breaking off the proboscis and thus killing the 
scale. It commences at once to inject a poisonous liquid intto the 
part of the tree attacked and this oflen results in conspicuous red 
specks upon the fruit and twigs. This is particolarly noticeable 
upon plum, apple and pear and also upon the green tender shoots 
of pencb branches. It differs from either scale insects in the fact 
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that its injected liquid uii[ic'ars tn bf iiioi-c iioisououe to tlie trees 
than is that of any other species of tliis large family of peats. We 
know that some insects bite and sting us with greater pain than 
do others, and there is all reason to believe that in the peats which 
attack vegetation by sucking some are more severe in their attacka 
upon the trees than others. The San Jos^ Scale, although certainly 
the smallest of snob pestfi, is at the same time the most destructive 
as well, because of its immeuse numbers and severe effects. 

The poison in the infested apple and pear ■trees can often be de- 
lected by scraping away the tough outer baik and disclosing the 
<rim80n or purple stain in the inner bark. After modifying the 
sap of the tree by this itgection of poison, just as the mosquito 
modifies or slightly ehanges our blood by the injection of its poison, 
the scale insects suck the sap froip the trees, utilizing it fop their 
own sustenance. The men- loss of sap b.v Ihe myriads of these pesls 
is not nearly great enough to aiiviunt for the very serious results 
upon vegetation. 

Thi* infested trees can be detected even at u distance by their 
jippearanee of gradual decline. The injured twigs commence to die 
at the lips, as nature tries to keep the tree alive at the center or 
toward the base. Often the interior of the heads will be bushy, 
but the long bare dead branches will be seen reaching out beyond 
them, thus telling of the effects of the scale. Toward the last 
stage of (he life of the tree small shoots will often be found start- 
ing out from the trunk or larger branches, and sometimes strong 
sprouts will grow up from the roots. 

The San Jo86 Scale especially fixes upon the growing fruit of the 
plum, pear and apple, partly because these fruits are hard and 
smooth and furnish a good situation, and partly because the twigs, 
of apples esi>ecially, are often densely fuzzy and do not prove to 
be good places for the scale to fix. it is owing to the fine fuza of 
the peach that the scale does not generally atta<'k the fruit of this 
tree to any great extent, as it does tlio fruits of the others just men- 
tioned. Its appearance upon fruit of any kind need not be con- 
sidered alarming, as it can not possibly spread from frnit that has 
begun to ripen, because it dies on such fruits, and can not repro- 
duce from them. 

We have been asked if it "would be safe to wasli, peel and cook 
the frnits carrying the scale, and eat them wUhoiit danger of being 
poisoned." Such precautions are by no means necessary. To eat 
infested fruits raw and unwashed, would be more disastrous to the 
scale than to the consumer. The latter need not fear any evil re- 
sults. In this connection it should be explained that sometimes a 
careful spraying of th«> trees results in driving many scale insectB 



froni the trees to the fruit, for the reaaou that they do not readily 
fix apoa the braocbes or twigs covered by the Lime-sulfur Wash, 
and the leaves, beiDg fuzzy, do aot afford a good abiding pla^e. Tbns 
the only thing to be done by the insects is to fix on the fruit, where 
they may appear in considerable numbers, although possibly not 
found in great numbers on other parts of the tree. Repeating the 
spraying when the leaves are off will give better results on fruit 
of the same tree the following year. 



4. Kinds of Plants Attacked by San Jos^ Scale. 

The San Job^ Scale is not a serious enemy of all kinds of trees 
and shrubs, as has been stated or published by persons who do not 
know the pest by personal experience, yet it does attack a greater 
number of plauls ■than any other pest found in this State. We have 
had it sent to us on tomatoes, and have found it upon golden rod and 
other wc'Cda, but tliia was not important as it had simply fallen 
upon such plants from fruit trees upon which it was abuudant, 
and was forced to fix itself and try to exist upon whatever growiug 
plant it chanced to be upon, as it had no choice and could not do 
otherwise. 

A mere list of the kinds of plnuts upon which San Jos^ Scale has 
been found or may be found in regions where it is very abundant 
is comparatively useless and misleading from the fact that it ie 
known to fix upon almost any kind of plan't, tree, shrub or vine, to 
which it is carried by natural agencies when in the young and free- 
moving stage, but it will by no means thrive or multiply upon all 
of them. Just as there are certain plants that cattle will not eait 
excepting under the most dire necessity, while there are others they 
prefer, so are thei-e trees, such as the sycamore, yellow or black 
locust, maples, poplars, and others that the San Jos5 Scale is known 
to attack when it is abundant in the neighborhood upon other kinds 
of trees on which it thrives well, but it will not develop upon 
these to an injurious extent. The cultivated plants upon which rt 
is most destructive and which therefore should be watched for its 
presence, are nearly all varieties of fruit trees, excepting the follow- 
ing: Sour cherries, wild goose and similar varieties of plums, and 
the Kieffer pear (the Kieffer but rarely being attacked). It is not 
usually injurious to quinces, but at times is very destructive to 
quince and sweet cherry, and will attack all varieties of peaches and 
kill them in two or three years, while it destroys currant bashes, all 
varieties of apples, most varieties Of plnms and pesra, the osage 
orange such as is used for hedging, flowering quince or Japan qolnoe, 
imrantafn ash, shadberry or Jane berry, and aonie other Tari<>tleir ttt 
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ornameDtal plants uud shrubbery, bnl uul ull by any tneaus. Tbe 
ooDiferg, commonlj called evergreens, and most forest trees, are 
free from its attacks. In regions where it has long been abandant 
we always find a much larger variety of plants attacked by it than 
where it has started but recently. 

Upon sodie plants, such as the grape vine, it will not generally 
be BO abundant as to become the cause of alarm, yet at some places 
where tbe supporting trees have been killed by this pest and nearly 
all fmit trees were infested by it, we have seen grape vines killed by 
its attacks as they were climbing over infested trees. Had the 
vines not been in such close contact with. trees upon which the scale 
maltipUes so rapidly, they would not have been so seriously at- 
tacked. A mere list of plants that have been known to be infested 
does not give much useful information for the reason that it does 
not express tbe degree of injury to which each particular kind of 
plant is susceptible. We give herewith two lists, the first of which 
is of plants commonly'or badly infested, the second is of those species 
only occasioDally or rarely infested. Excepting for accidental omis- 
sions, all species of plants not iiii-ntioned below are free from dan- 
ger by the San Jos^ Scale. 



Plants Commonly and Rarely Known to be Infeflted with San 
Jos^ Scale: 

{ti List of Hardy Trees, Shrubs and- Vines Commonly Infested: 

Acaola. ap. Lilac. eoraiDoa, (Syrlnga vuIkbtIi). 

Akebia, to. Lilac, penlan. (9yrlasa Ferglcn). 

AkeblK quLuu. L.lnd»n, Amcrlciui or BuawDod, (Tlltk 

AlEnond; Flowertnc, (Pniniu japoDla). Orane«, Sour, <C»nu CrltollatU- 

Aiipla. (Pynia Ualiu). Ontage. ouge, (Toxylon poiDlbrum). 



Aah, Buropean UountalQ, (Sor-bua aucu- 

puia). 
Bajiawood, LIndeD, (Tllla. sp). 
Beach, Buropeoa or PuipJe-UAved. (Paaui wil- 






. jrpie-ltaved, <Pruiiu> Core*1(er»). 

,yl. Plum, wild Qanse. (Prunui hortulana). 

leBItw". ail, PoDlBr, CftrolJni, {fopuluj deltoideg). 

cotoneaiter vulsarli. Poplar, Lombardr, (Popului nlgn, rar. It) 

Crabappl*. (Prrua. ap.). Privet, common. (LlsunrulD vulsan). 

CrataeguB cordata. . Quince, common, (Cydonia TUl^aJrla). 

Craiaesus Crus-Kalll, Quince, Flowering or Japan. {Crdonla Ji 

Currxntl GuropcAn. (Rlbe* alcTUm). Roaa. (koaa. sp.}. 

Currani, FloBrerini or Mlaaourt, (RlbM Roaa rarollna. 

^«ra. Choke, (^runua Vlrglnlana). Roea Vlrglnfaa. 



. (Uimui 



Cherrr. Wild Black. (Prunua aetotlna). g»nd Chenv or Dwart OnrtT. 

"~™ — ' '""Ills. (Comua alba). pumila). 

rla>. enowbrnry, (Sytnphoric 



Oooaebemr. Amerlc«_. „ „... ._. 

tboldel). Walnut. Japaneas. (Jurlan 

HawUlorne, <Cn.taeaui, ip.}. willow, ISalli, ip,). 

Hawthorna. Encllah. ^Crauiau* Onracanttia), Willow, Liuni-leavnl. <9a11i peotandra). 

Hoptiw. (Ptelea trlfollata). _ . . .- r 

'- B QnlnOB, <Crdonlr 



Cockle 



(2) Hardy Trees, Shrubi and VineH OfcaBionaliy or ttarelj Infested: 
JacuicM lla«na1la, (CvcMlphrlloBi Jn- 



iOledluchlK TrUicinthaal. 



U>ple, Norway. 
Mspls. SugHJ, < 

Mulbeiry. (Mgn 



:, (Physoc&riiiu opulLIOIbiul. 



DoBwood, Flowcrlns, (Cornua Flurlda). 

mbuciu, ip.). ' Spiraea. (Bplmea, ip.). 

tiu, {EkicBlyptug, sp.). Spruce. Wblte, iPlcsa. alba.). 

!iu &tIiM. Bllver'Thorn, '(ElcagnUB loriKlp- 

k. ip. Virginia Crocmr, CAmpalopala i 



Bucalrpl 
atob« Fl 



HaJ^ 



ack, (JuelaoB nl^TB.)- 

igllah or Penlkn. tJuElaoa ncla>. 

. o[» Appalachian Tea, (Viburnum 



5. Descriptioa and Life itistory of the Ran Job4 Scale. 



The IiTing San Jos^ Scale inaect is a minute, soft, lemon- 
yellow object or insect, concealed beneath a very minute 
black, flat-conical protecting scale, which is waterproof, and which 
is recognized in examination nnder a microscope by its diatingnisb- 
ing circular shape and black tip at the exact center, with a very 
small ring around this point. In the winter it is abont three- 
fonrtbs grown and remains in this condition until the warm weather 
of spring comes, when the insect injects more poison into the grow- 
ing layer of the tree or shrub and sucks sap for its nonrishmeot. It 
grows and its scale enlarges to nearly the size of a pin head and be- 
comes of a brownish color rather than black, as in winter time. 

From the 10th to the 15th of June the first young San Jos4 Scale 
insects appear. To the unaided eye they look like the most minute 
specks of yellow corn meal, but under a microscope they are seen 
to be oval in shape and have six legs and a pair of antennae, as 
have other insects. Tbey crawl about on the bark and leaves or 
fruit rather rapidly for such minute crea'tures, and may migrate for 
a distance of several feet from the parent that gave them birth, or 
they may fix very near her, even overlapping her shell. They exist 
in this young and free-moving stage only one or two days, or loi^ 
enough to find a suitable place to sink their long whip-taab tongue 
or proboscis through the outer bark into the cambium or growing 
layer, or often into leaves or green fruit, when they .commence to 
secrete a waxy covering, which comes 'through {he pores of their 
skin. At first this is white, and perfectly circular, with th« chMnir- 

, Goo'^lc 
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teristiu little vtmtral poiiit. This is tbeir seoood stagti or first fixed 
stage, and tbey are dow known as "white sets." Id this stage 
while not nearly as delicate and easily killed OM they were when 
' yoQDg and free-moving, they are yet more tender than at any latei' 
time. They inject poison into the part of the plant where they are 
fixed, anck out the modified sap, and grow, bat can never again free 
themselTes from this place, nor at any time let loose and move to 
another place, nor be scraped ofif and live. In the course of a few 
weeks tbey reach the third or black stage, described above as "the 
winter resting condition," and continue to grow until they attain 
the full size and brownish color of the adult scale, which is in 
about a month or less from tbeir birth, when they soon commence to 
bear living young and continue this at the rate of several per day 
for another month or more. This kind of life history is. continued 
until about the first of December. We have seen the free-moving 
young on fruit trees in orchards of this State as late as the fifth of 
December During the winter those die which are not old enough to 
reach the properly protected resting stage, and also all of the old or 
full-grown individuals die then. Consequently, each winter as many 
as fifty per cent, may naturally be found dead upon a tree, but this 
does not indicate that severe weather ia destroying any unusnal 
number of them, nor does it show any gratifying decrease of these 
pests. Their multiplication is so rapid that it is estimated (U. S. 
Bulletin No. 3, page 44) to be possible for en individual to become 
the ancestor of 3,216.080,400 in one season. Since they multiply 
so rapidly, any agency or insecticide that would leave five per cent, 
of them alive upon the trees would be decidedly ineffective in hold- 
ing them in check. 

The males of the San Jos^ Scale are smaller tban the female and 
undergo complete metamorphosis, or become winged in the fall. 
They then occur as exceedingly small, two-winged insects. The 
young insect may live and develop for about thirty days, more or 
less, according to temperature, before it commences to bear young, 
but the process of reproduction is so rapid thai in one season one 
individual may become the ancestor of over three billion. Thus it 
is to be seen that this pest differs from the Oyster-shell and Scorfy 
scale and some other species of scale insects in the fact thai it bean 
living yonng, while they lay eggs. 

While the young scale insects are active they are, of course, unpro- 
tected, and are very delicate and easily killed. This was explained 
in detail in our June Bnlletin for this year, Vol. IV, No. 2. Mild 
contact insecticides, snch as dilute soap solutions, tobacco decoc- 
tions, oil emulsions, etc., which are used for plant lice, will also kill 
the Tonnp snntp inhects. hut will not kill the Bdnlt or parent that is^ 



treated at the Miue time with the same malerial. Our experimentt 
have shown that it takes twelve or fourteen applioatiooa of contact 
inserticidee at intervals of two or three days each to kill all the 
young scale inaects as they appear and also to exbanat the reproduc- 
tive capacity of the parent. The mature inaect is covered by a 
thiner scale during the summer time, and thus is less protected 
and more easily killed Ihnn in the winter. We have tried repeated 
experiments with all kinds of insecticides, and have found nothing 
that will kill the adult or mature San Jos^ Scale while the green 
leaves are on the trees without also destroying the foliage. Of 
course, plants that are not bearing fruit may be treated with an 
Insecticide so strong as to kill the scale insects, even though the 
leaves be taken oft, but this could not be done every year, as it would 
soon result in the destruction of the plant. 

Reproduction is continued until very cold weather, but the young 
that are born late in the fall die during the winter. When a tree 
has become so badly infested that it dies, its scale pests die with 
it. Also, «-hen infested branches are trimmed from trees the San 
Jo86 Scales that are fixed upon these branches die as soon as the 
sap ceases M flow, and there is not the same necessity for burning 
these at once that there is for burniug branches infected with flre 
blight or twig blight from which the disease germs are likely to 
spread at any time. 

6. How and When Carried or Spread. 

The methods of disseminating or carrying this insect from place 
to place ahould be understood by all persona who are growing trees 
or shrubbery. Tn order to get these points clearly in mind it is 
necessary to understand the life history of this pest as given in the 
previous section of this aricle, (See No. 5.) It should be kept in 
mind that the insect is able to move of its own accord only during 
the first day or two of its life, and it then fixes or fastens itself 
to bark, leaf or green fruit, and after a scale insect is once fixed 
it can never free itself nor move to another point. Thus it can be 
understood that the fixed or adult San Jos^ Scale is never carried w 
spread in such a way that it will live in its new quarters except- 
ing when it is on wood that is going to grow again. In other words, 
the scale, when old enough to be fixed, is carried from place to place 
only upon plants that are to be transplanted or upon cuttings, buds, 
scions or grafts, but never upon fruit. 

While the scale will be found upon ripe fruit it does not feed upon 
fruits after they commence to ripen, and hence does not multiply 
on (hem and is not spread while upon fruits that are ripe. It is 
perfectly safe tn ship from one part of the country to another any 
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fruits that are infeated without the least fear of danger in disiemi- 
DHting this pest, because it caDnol free itself from the green fruits 
upon which it is rtxed and does not live upon ripe fruit. After years 
of ezperimeDts with infested fruits of all kinds obtainable, we are 
prepared to say that we have never been able to obtain young scale 
insects from parents that were upon fruits which were commencing 
to ripen or mature. This shows the injustice of the laws of Oregon 
and of some of the European countries which attempt to prevenit 
the introduction of the San Jos(^ Scale there by the prohibition of 
the importation and sale of American fruits if infested and the con- 
fiscation and destruction of all shipments of fruits which have 
among them even a very few specimens of this scale insect. Such 
laws are but useless restrictions, as they are evidently based upon 
ignorance of the fact that the scale can not be carried into any 
country by such means. 

After an infested tree is once planted in an orchard it is solely 
in the young or free-moving state this pest passes or is carried from 
tree to tree, unless infested cuttings, such as buds or grafts be 
uaed. To prevent its spread upon snob cuttings these should be 
placed In a vessel that can be tightly closed, like a wash boiler, and 
fumigated with Hydrocyanic Acid Gas or Carbon Bisulphide. The 
means of carrying the young insects are various, as they are known 
to be transported by any agency that will bear them from one tree 
lo another. Chief among these agencies are birds, upon the feet of 
which the young insects may crawl and be carried to a distant tree. 
Proof of this is found in the fat^s that frequently the infestation 
starts in that part of the tree where a bird's nest is found, and 
that the pest is more uniformly and extensively distributed where 
certain birds, such as the English Sparrow, are most abundant. 
Some persons have used this as an argument against the American 
Robin, but such reasoning is not proper, because the young scale is 
liable to be carried upon the feet of any kind of bird that will alight 
upon an infested branch, and it is also carried in a gre'at many other 
ways besides by birds. Thus, if all the robins in the State were 
destroyed it could not perceptibly lessen or check the spread of the 
San Joe6 Scale. 

This pest, when young, is also carried upon larger insects, such 
as grasshoppers, June bugs, and other beetles, flies, bees, etc., upon 
which it may crawl. A large and varied collection has been made 
of insects of larger size upon which this little pest has been actually 
fonnd at the time of collection. It is also carried from tree to 
tree by squirrels, cats and other animals that may climb an infested 
tree and get the young free-moving scales upon their feet or fur and 
subsequently climb an uninfested tree and leave the pests there. 
They have also been carried upon the clothing of workmen pasting 



fr«m tr»e to tree, aod alsu apon larger aDimali, snoh am horie* and 
cattle that walk beneath the infested trees and receive the pests 
dropping npon them and later accidentally brush them on other 
low brancheB. These pests when in the young state are also carried 
by the wind upon leaves or twigs that may be broken off, especially 
during storms, and we have positive evidence that they are dis- 
seminated by the wind in the fact that we have often found infested 
trees on the leeward side of one that originally had the scale, while 
on the windward side they were free from it. During the past 
year this feature was especially noticed on nursery stock grown 
in the vicinity of older frnit trees that were infested. The San 
Jos4 Scale is undoubtedly carried short distances through the air 
during the time it is young and free-moving, just as grains of dust 
or sand are carried, but not to the great distances that are some- 
times believed. 

Where the branches of trees intertwine il is possible for the San 
Jos^ Scale to crawl from one tree to another, and it often does this. 
Grape vines running over varieties of trees that are badly infested, 
snch as peach, plum, pear and apple, are often found killed by 
the San Jos6 Scale, while they would not be seriously attacked 
if away from such trees, where the young pests could not freely 
crawl to the vines. There is absolutely no danger of the yonng 
San Jos€ Scale crawling down the tree and over the ground to 
other trees, because their tendency is to stay on the living wood 
or seek at once a bare spot where they can And a suitable place to 
fix, feed and live. Their occurrence upon the feet of birds is the 
result of short and accidental journeys rather than long and ap- 
parently premeditated migrations. 

7, Why is the San Jos4 Scale so Destructive? 

The following are some of the reasons why the San Joa6 Scale is 
so much more destructive than any other of the dozens of species 
of scale insects found in this State: 

(1) It injects the most deadly poison into the trees. Its presence 
on young peach bark and fruits of nearly all kinds is generally shown 
by a large red blotch surrounding each scale and indicating the in- 
jected poison. By scraping off the outer bark of an infested pear 
limb the red blotches caused by litis severe poison are plainly seen 
in the green bark and wood. 

(2) It is BO small four smallest scale insect) (hat it is not observed, 
and its presence is often not suspected until its fatal effects are seen 
in the dying trees. It is then too late for any but the most radical 
remedies, intelligently and properly applied. 

I, Goo'^lc 



(S) it mDldplieg bo rapidly that it booh covers a tree and spread* 
readily to others. According to Ihe publications of the U. S. De- 
partment of Agriculture, one of these pests may hecome the ancestor 
of aa many as three billion two hundred and aizteen million 
(3,216,000,000) in one season. Other common scale ioaects, such as 
the Oyster-shell or Scurfy, do not produce more than 600 descendalB 
in a single season. 

(4) Its ability to feed on many kinds of woody plants (not all 
species) makes it possible for it to spread more rapidly over a wide 
area, by being carried from one kind of tree or shrub to another, 
just as fire spreads only where there i« combustible material. 

(5) It multiplies by bearing young instead of laying eggs (as do 
most other spocies of scale insects), and as these do not appear at 
one time or in one brood and of one age, but at intervals of a few 
hours between each during the entire season, from June to Decem- 
ber, and they spread by natural agencies only when young and free- 
moving (dmiug their first two days), the San Jos^ Scale consequently 
spreads by natural means during nearly six months. However, the 
othei-s such as the Oyster-shell Scale and Scurfy Scale, which lay 
eggs and hatch at one time, appear in broods and there are thus 
only a few days during each year when they are young and free- 
moving, and at which time they are spread from tree to tree by the 
agencies that carry them. 

(6) They are so small that they are not large enough to nourish 
and sustain the same kinds of destructive internal parasites thai 
hold in check nearly all other species of scale insects. 

(7) They have been imported Into this country without their 
natural enemies, and we have no insects or other creatures that feed 
upon them to a sufQcient extent to prevent their exceedingly rapid 
increase and spread. • 

(8) The native home of ihe Sau Job6 Scale is the northern part 
of China, which is naturally a cold country in the winter time, and 
as a consequence this pest is able to endure our severe winter 
weather without having its numbers greatly reduced by freezing. 

(y) The San Jos6 Scale is so hard to kill by insecticides that these 
materials must be strong enough seriously to injure the foliage of 
trees in order to kill the old or fixed scales, and for this reason they 
mast be treated when the trees are dormant or not in leaf, and can 
not be suppressed by spraying while leaves are present, as can many 
other species of insects. While spring spraying in May will kill 
the Oyster-shell and the Scurfy Scales, because they are then all in 
the young and delicate stage and easily killed by mild contact in- 
secticides, such as Whale Oil Soap in water, or Kerosene Emulsion, 
dilute, the Snn -Tos*^ Scale insentf nre tn be found in all possible 



stages of derelopment at all times of jcar after the appearance of 
the first j'ouDg in the early part of June. Therefore, the spi^ving 
that would kill them in the young stage would not destroy all the 
San Jos^ Scale, because at the same time there are llvhtg old ones 
which would not be injured by the same material, 

8. Natural Enemies of Sao Jos^ Scale. 

Most other scale insects in this country are held in cheek by very 
minute wasp-like parasites, which lay their eggs in or on the pests 
and whose larvu; or young feed in the bodies of the scale insects, 
resulting in the death of the host. It is not uncommon to find the 
external coverings or shells of the Oyster-shell, Scurfy and Turtle- 
shell or Lecanium Scales punctured with many holes, showing where 
these internal parasites have escaped, yet the San Josi5 Scale is ao 
very small that the parasites can not And in it enough substance 
to bring their larvie to maturity and most of them pass it by with- 
out attempting to lay eggs in it. 

The chief external parasite or insect which devours the San Jos^ 
Scale is the Lady Beetle. There are a great many beneficial species of 
this particular family in this country, but they do not appear to 
have developed a special appetite for the Asiatic foreigner. Pro- 
fessor Marlatt, of the United States Department of Agriculture, at 
Washington, went to Asia and procured and introduced into this 
country living specimens of one species of Lady Beetle, upou the 
efficiency of which high hopes were vainly based by many fruit- 
growers. Hpecimena were kept, multiplied, and were disseminated 
from VVashingtOD, D. C, but there is probably not one of these in- 
troduced colonies in existence to day. Certain parasites in this 
country, and severe weather, combined to kill the beneficial Asiatic 
Ijidy Beetles by which fruit-growers were hoping for relief from 
their most dreaded foe. Our American species of Lady Beetles (or 
"Lady Birds"), both larva; and adult, feed upon the San Jos6 Scale, 
especially in its young stage, but they do not hold it in controL 
There is at present nothing but the spray pump toward which we 
are justified in looking with certainty to save our property from 
destruction by the San Jos^ Scale. 

9. Can it be Controlled? 

We are frequently asked if the San Jos6 Scale can be extermi- 
nated, and we say, "Ko, but it can be controlled to such an extent 
that the very finest fruits can be produced upon trees where it has 
been existing for years, or trees and shrubbery can be kept vigorous 
and in nice condition, notwithstanding its presence." In making this 
statemeTit we have in mind the difference between entirely exterini 



nating a pest, or id other worda wipiug it out of existence as a 
whole, or merel; controlling it or suppressiug it to auch an extent 
tliat it does not appear in destructive numbers. As far as practical 
purposes are concerned, the control of pests is, in its immediate re- 
sults, fnlly as satisfactory as entire extermination. The chief dif-' 
ference lies in the fact 'that when pests are exterminated, practical 
measureB against them need not be repeated annually nor at regu- 
lar interrala, but when they are merely controlled, the means of con- 
trol or check must be applied more or leas frequently or regularly, 
and if it be n^lected they will again increase in such numbers as 
to prove overwhelmingly destructive. This indicates exactly our 
view of the San Joa^ Scale in Pennaylvania. We know where many 
fruit-growers and farmers hare controlled it to such an extent that 
they no longer fear its ravages in the least, and have yearly pro- 
duced as fine crops of fruit on trees that were previously badly in- 
fested as could be produced on any trees in the country. They are 
consequently satisfied with controlling the Ban Jos^ Scale alone and 
are not worrying about the impossibility of extermination. We 
are certain we would be misleading the public if we should say it is 
possible to exterminate the San Jos^ Scale in this S^tate, even with 
an annnaJ expenditure of millions of dollars and the employment 
of hundreds of men. However, it is certainly possible to help our 
citizens save their property in a satisfactory manner by an annual 
appropriation not amounting to one per cent, of the loss that would 
be sustained if such work were not done. It has been exterminated 
in a few orchards, as far as examinations can reveal, but this has 
required most careful effort. 

The spray pump is an essential feature of every farm and orchard. 
Its use must become as familiar to the agricultural people as is 
that of the plow or reaper. In fact, our snccessful fruitgrowers, 
who have this year sold tbousnnds of dollars worth of fruit, will 
say at once that the moat valuable piece of apparatus 
which they possess is the best spray pump they have used. It 
can be employed successfully against nearly all plant diseases, as 
well as against most insect pests. By its intelligent use such in- 
sects «s the San 3ob6 Scale will be effectually and satisfactorily 
controlled and tlie infested trees or shrubs will be left in even 
better condition than though they bad not been attacked and 
sprayed. This is because the Lime-sulphur Wash, which is now 
generally acknowledged as the best and cheapest remedy, is a fungi- 
cide as well as insecticide and also destroys the plant disease germs, 
which are upon the tree at the time of application. The spray pump 
as a means of controlling the San Jos^ Scale and other insect pests 
nnd mnny plant Hiw^aen ip «« nefenwiry in the bflnd« of the Intel 



ligent fruit-){i-ower a« are lines in the liauds ot ati iutelligent driver 
for controlling and guiding a horee. Let fruit-growers take heed • 
and faithfully follow the directions outlined in this Bulletin, and 
if they need help write detailed queatioDB to this office and receive 
the aBflistance which we are willing to give without chaise. 

10. Remedies. 

A great many different kinds of materials are suggested as reme- 
dies for the San Jos^ Scale, and many of these hare more or less 
merit. However, to be satisfactory, it should have the following 
qualities: (a) Effectiveness in killing the scale, (b) Freedom of in- 
jury to the trees, (c) Cheapness aa to cost and method of applica- 
tion, (d) Ease of preparation and application. These qualifica- 
tions are mentioned in order of their importance. It must be ac- 
knowledged that no insecticide is knowu that is ideal in each of 
these four features, as far as can be proven by experiment or actual 
tests that have already been made. No tree grower is justified in 
using any newly devised material before it has been fully bested. 
It may result either in the death of the trees or in failure to 
kill the scale, either of which would he unprofitable to him. 
We discuss below some of the common insecticides in refeard to the 
qualifications named above. 

There are only three general methods of successfully treating 
trees or shrubs infested with Sao Josg Scale to destroy the pest 
without killing the trees. These are as follows: (a) Washing or 
painting; (b) Fumigating; (c) Spraying. It is to be observed that 
all of these are processes of contact applications, or remedies that 
must be applied externally, because the insects are suctorial. In- 
ternal applications or poisons, such as Paris green and other arse- 
nites, will have no effect whatever upon the San Jo86 Scale, be- 
cause it does not devour the tissue of the plant upon which the 
poison may be placed, but lives by sucking, and consequently can 
not obtain the material intended for it if this be offered as food to bo 
eaten. It should not be necessary for us again to call attention to 
the fact that Bordeaux Mixture, which is a fungicide only. Is not to 
be used as a remedy against insects, because a fungicide is only a 
preventive of plant diseases and will not destroy insects. However, 
we have recently heard of persons who have been spraying with Bor- 
deax Mixture for San Jos^ Scale, and, of rnnrse, their lal)or and 
material were lost. 

(a) Washing or Painting.— By wasliini; is meant applying some 
liquid by hand, using something like a paint brush or whitewash 
brush. Since the San Jos^ Scales cover every particle of the tree 
In the tips nf mont twijta. nnd e*ipeeinl|r arc found henenth hndp 
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and in cracks of bark, it ia impOHaible In apply liquid bf the wasb- 
ing process in such a way as to entirely and properly coyer an in- 
fested tree unless it be one that is very small, or unless the tree be 
cut back or "dehorned," so that there is nothing to wash but the 
trunk and stabs of the main branches. Where trees are badly 
infested pnining is necessary to save them, and this dehorning pro- 
cess is urgently recommended as the best under such circumstances, 
especially for peach an3 plum. When the tops are cut off of the 
trees so that there are no small twigs remaining it is possible to 
apply a liquid insecticide with brushes and give a thoroughly good 
coat and obtain satisfactory results. ^Ve bare reports of orchards 
in this State where the San Jos^ Bcale has been almost exterminated 
by this means. Of course, it means the loss of the fruit for a year, 
but there will be excellent growth of branches and a good crop of 
fruit next year if proper care be given. When the busby growth of 
several shoots commences around each stub aU of these new shoots 
should be clipped off at once excepting those that are desired to grow 
to fonu the new top. This is one method of renewing peach and plum 
trees and has proven very successful in some places. Since apple and 
pear do not grow as rapidly as peach and plum there would be more 
loss of time in producing a new crop by cutting them baek severely, 
but when badly infested this is the only way to save a tree of any 
kind whether future treatment be by spraying or by washing. One 
advantage of applying the insecticide with brushes is that there is 
no great cost of apparatus and as many persons can be started at 
the work as one may wish with no other expense than the cost of 
brushes and vessels to carry the liquid. It is a slower process than 
spraying, but if thoroughly done is sure to give good results. After 
painting the liquid thoroughly over the portions of the bark, the 
operator should look over it a second time after it is dry in order 
to retouch all spots, small as well as large, that may have been 
missed the first time. In applying insecticides as washes the oper- 
ator should use just the same material that would be employed 
in applying it as a spray, excepting in using the boiled lime-sulphur 
wash, which is undoubtedly the best, less water can be added, thus 
making the mixture thicker, and it does not need to be strained. 

(b) Fumigating. — Theoretically, the beet way to kill insects is by 
subjecting them to the fumes of a deadly gas, but practically this 
can not be used on orchard trees owing to (1) the very great expense 
for out&ts, (2) the time consumed in the operation, (3) the absolute 
necessity of an air-tight enclosure to hold the insects and gas dur- 
ing the process of fumigation, (4) the necessity of pure materials 
rather than adulterated, and (5) the danger of serions effects on 
ireea or careless operators. ( (X^olr 
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The best gus for fumigation is hydrocjaoic acid gas made by drop- 
ping cyanide of potasaiam into a solution of sulphuric acid and 
water, bat this is only useful in an air-tight enclosure. It ha£ beea 
tried very extensively by us in fumigating orchards, as well aa by 
the entomol(^8ts of other States, sach as Maryland, Illinois and 
California, and in every Btate in the Union excepting the latter it 
has been discarded aa impracticable for growing trees excepting for 
those of very small size. Even in California, the only State in 
which it is yet used practically, we have reports directly from 
growers to the effect that most of them are using the boiled lime- 
sulphur wash witli satisfactory results, and they are famigatlug 
only the small trees and citrus fruits (orange and lemon.) Nnrser; 
stock can be fumigated very easily by packing it in houses erected 
for the purpose at the time of digging or before shipping. This 
(amigatiOQ of nursery stock when properly done with pure materials 
results in killing practically all of the insect pests on the trees 
without any injury to the latter. (Write for ouf Special Bulletin on 
Nursery Fumigation.) For insects in buildings we have fumigated 
experimentally a great many times during the jKist year with very 
decided success as the result of each experiment, but fumigation 
of orchard trees for San Job6 Scale in this State will never become 
a general practice because the pest can be controlled so much 
cheaper by the means that our practical orchardists now have at 
band and are using, or can be taught to use by our field demon- 
strators in their practical demonstrations. Fumigation Is not "use- 
less," neither is it economical nor practical under conditione in 
this State for any excepting very small trees. 

(c) Spraying. — Spraying is applying a liquid in the form of a very 
fine mist. To be successful it should be in the form of a genuine 
spray, looking like steam or mist, rather than a sprinkle, throwing 
the liquid in drops. For this work a spray pump of some kind is 
necessary and a noszle made for the purpose of throwing a fine spray 
is also essential. One can not spray with a sprinkling nozzle such 
as is used for sprinkling plants or washing carriages. While this 
may throw a stream it will not make a spray, and conaequently will 
not have the desired results, because it can not be made to cova" 
all the bark, especially of twigs, and it also wastes much nntnial. 

Id a spray the liquid is so llnely divided that it is in the form of 
small particles like water-dust or mist and can not be thrown against 
the wind. For this reason when the wind is blowing it is necessary 
to spray one side of the tree toward which the spray is carried and 
leave the opposite side to spray at any time in the future before the 
hndg hnrat' hnt aftw the wind linn rhaneed tn n fnvnrnhlfi dirertfnn. 
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It is best to spray the trees from foor different directions in order 
to have the liquid applied entirely to all branches and twigs to the 
very tips. 

•. How to SftHJ. — ^In preparing to treat very small trees or bushes 
it is best to have one man operate the spray pump and another hold 
the extension rod, carrying the nozzles. Commence to spray the 
top of the branches and carry the nozzle toward the interior of 
the tree, following each branch. Then turn the extension rod in 
such a way that the bend or quarter-turn will make the nozzle 
point toward the branch in a slightly different direction, and spray 
from that side. Th^i turn the spray to the opposite side by using 
a rod with a bend toward the end or an eighth-turn or quarter-turn 
attachment. Many branches and the trunk itself can be sprayed 
from practically three sides merely by turning the extension rod 
over, without the operator changing his position. After the top 
has been well sprayed, turn the nozzle upon the trunk and spray 
that from every side, so that it will be well covered, clear to the 
ground. No injury comes from enough material being used to run 
down into the soil, and this may be a decided benefit to peach 
and plum trees, as it can thus be used to kill the borers, if the gnm 
and dirt are first cleaned away from the base. 

For trees with low branches it is necessary to keep the apparatus 
low enough to pass under the branches or to drive between the trees. 
Where the branches are low and the trees close together, the tower 
or elevated platform cannot be used, but where there is room it is 
quite desirable to construct an elevated platform or tower, and 
have one operator stand on this. Time is saved by using a pump 
strong enough to carry two leads of hose. Thus one man operating 
the pump handle can give pressure or power for two sprayers, 
each holding an extension rod with two or three nozzles. With such 
equipment a tree can be sprayed in only a few minutes. 

Completely encrusting all parts is necessary when using any of 
the Kme mixtures. To neglect to spray all twigs to the tip with 
any material, means to leave a great many living insects on them, 
and thuB have the tree reinfested by the descendants of these be- 
fore the end of the growing season next summer. 

h. WkM tc Spray- — The time to spray depends in part upon the 
number of trees that one may have that need spraying and the 
amount of apparatus which he may have to do work, or in other 
words, the time that it would take to complete the job. Our experi- 
ments have proven conclusively that the best possible time of the 
year to spray is in the spring just before the buds burst, especially 
when using the LJme-sulphur combination, as this stays on the trees 
best when applied at such time, and has n desirable effeot in ki^\t. 



iog the yonng ■cale inflects troin Uziog dnriog the uoming flammer. 
However, a person shoald commence bis sprayiog early enough to 
be snre to flnish it before the leaveg are out. Alao there is danger 
of enforced Iobb of time b; intervening bad weather, and the spray- 
ing sbonld be begun in time to make due allowance for thle. If the 
orchard be large it is advisable to spray the worst parts in the'fall, 
or better, spray in the fall and again in the spring. If the work t>e 
thoroughly done, with a good insecticide, like the boiled lime-snl- 
phnr wash, applied in two coats, or retouched by the second spraying, 
it will not be necessary to spray again for two years. 
e, Wkat t* Sffty. — All trees and shrobs liable to be infested with 
San J0B6 Bcale should be sprayed when they are known or supposed 
to be so attacked. It is not necessary to spray them if tbey/be en- 
tirely free from scale. However, in a vicinity where the scale is 
common it may ho taken for granted that all fruit trees are infested, 
and they should, therefore, be treated to save them before the pests 
become so numerous upon them. If, for example, there be only a 
few infested trees or shrubs upou the premises it is quite desirable 
to spray all that are of varieties attacked with scale listed on a 
previous page, because although there might be* only a few speci- 
mens of San Jos^ Scale upon each tree at that time, and these could 
not be found even by a careful search, they would multiply to such 
an extent within a year as to justify the spraying now to kill them. 

It is not at all wise to spray only trees that are visibly infested 
here and there over an orchard and leave the others untreated. If 
there be a scattered infestation on the premises there should be a 
general spraying. However, it is not necessary to spray maple, 
elm, walnut, hickory, ash and other some forest and shade trees. 
Look over the two lists given in preceding pages, and if your orna- 
mental trees and shrubbery be not named In those lists, it is not 
necessary to spray them, even though tbey be standing near other 
trees having San Jos^ Scale. Of coarse, old fruit trees are liable to 
be infested, as well as young, and when this is the case they should 
be sprayed soon, because after such trees are badly injured they are 
not liable to regain their vigor and usefulness. 

4. With Wfc»t to 8fr»y-— Materials or Insecticides. 

The three general groups of insecticides which can be used suc- 
cessfully for control of the San Jos6 Scale are as follows: 

I. The Lime-sulphur Componuds. II. Oils in some form. 111. 
Soap Solutions. If used in proper proportion and in the correct 
manner any one of these can be made to give good results. 

The kind of material to use depends in part upon conditions, sncb 
as the kind of trees or shrubs to be treated, their size, age, and con- 
ilttion of iiKMMit injury. Wh^re a p«*rnon has but a fpw treen in n 



lot or apon & lawo, he oan afford to give tluun muoh more time and 
care individiially than tboogb be had to treat aereral thoosand trees 
in an eztensiTe orchard, bat ait the same time he cannot afford the 
large or expendTe apparatus necesaar; for doing thorongh spray- 
ing upon large trees, neither can he always afford the time and 
■ trouble to make and apply the best known remedy — the boiled Ume- 
snlphnr Wash, if be can hire his spraying done or do it for himself 
by using a good commercial] iosecticlde. 

I. THE IJHB-AND-SDI.PHUR COUPODNIW. 

The best and cheapest materials for controlling the San Jos^ 
Scale, and also acting as fungicides to rid the trees of certain dis- 
eases which would otherwise attack them in the spring and sum- 
mer, are the Lime-sulphur compounds made by beating Lime and 
Sulphur together nntil they form a new chemical substance, which 
is much different from either and has a greater chemical action 
than either alone. The best of these, because the cheapest that is 
effective, is the boiled Idme-solphur Wash. There are a great many 
variations of the Lime and Sulphur Formulee, but these variations 
are not important. As a general rule, it is better to use a few 
pounds more Lime than Sulphur just to meet the condition that the 
Lime is not pure while the Sulphur is so. This makes np for the 
probable amount of impurity in the Lime. However, it is not neces- 
sary nor desirable to ose twice as much Lime as Sulphur, as it 
makes an additional amount of the substance that clogs the nozzle, 
without Increased benefits. 

(a) Tk« Lfii«-8i]pkir Wuh. 

The most common formula for this wash is as follows : 

Lime, 22 lbs. 

Flowers of Sulphnr, ITtbs. 

Water, 50 gals. 

Put the Lime and Sulphur together^- and use enough water to 
boil. BoiL one hour, strain, and add enough water to mabe the fifty 
gallons required in the formnla. 

Ii rtgard t« •ffldciey in Mllios tb« ful*, twisftdal mnlti n treei, 
eai* *f sbtolilic ■atorlal, a«i ekcapaeu tf •riginal eHt, thsr« li ■• 
iBHcHdlt Ikftt eai eqaal tka bsilcd Lins-nlphir Waih. 

The only thing that can be said against it is the trouble in making 
and applying it, which is not great when the operator knows how 
to do it. 

hGoot^lc 
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It is ilightlj troublesome lo make bat it has greaic tidTuttagca. 
Among these are the following: The exact proportions are not nec- 
essary. If a person should get a little more or a little leas of any 
one ingredient he does not injure the efficiency of -the Wash in 
killing the scale, nor will he thereby inflict any injury upon his trees. 
There is no possible danger of applying too much of this material 
to any kind of tree, as in using the oils which have been unduly ad- 
vertised and applied with such disastrous .results. No special ap- 
paratus of any unusual make is necessary in either making or ap- 
plying this material. It can be applied at any time of year when 
the trees are not in leaf. By its white coating the operator can 
readily see what spots may hai'e been missed and can thus be sure 
of the chance to retouch them, and the person who engages another 
to spray his trees can see for himself if the work has been thor- 
oughly and properly done. (This is a very important point.) It is 
a fungicide as well as an insecticide and cleans up many of the 
disease germs, such as those causing leaf curl, ripe rot, leaf spots, 
rusts, smuts, mildews, bitter rot, apple scab, pear crack, black rot, 
and other diseases of leaves or fruits. It is not injorions in any 
proportion nor any amount upon any kind of tree even of the most 
delicate varieties. It is very cheaply made, costing but a little over 
a cent per gallon when dilute and ready to apply to the trees. Of 
no other known insecticide can the above statements truly be made. 
We unhesitatingly recommend it as absolutely the best, cheapest 
and safrat remedy for controlling the San Jos^ Scale, and the slight 
trouble in making it is reduced to insignificance if the operator be 
provided with apparatus even no more complicated than two or 
three iron kettles set into a rough furnace or protected by stone 
walls along each ^de to retain the heat and keep the wind from 
blowing the flames away. 

In general, the method of getting the lime and sulphur together 
before boiling is not at atl essential ; neither is the kind of vessel 
in which it is to be boiled. We have had equally good resnlts with 
common iron kettles standing or suspended over open fires, common 
galvanized iron wash tubs on two walla of stone, box-sliaped vats 
of sheet iron built for the purpose, furnaces constructed for bf^ling, 
and even kettles and boilers upon kitchen Btoves. However, a 
copper kettle should not be nsed, as the chemicals will readily com- 
bine with the copper and ruin the vessel. We generally put the lime 
into the vessel in which it is to boil, sprinkle part (perhaps half) of 
the sulphur over it, pwur on enough hot water to start it to slaking 
well but not to drown it, add the remainder of the sulphur and 
more water (hot or cold) in a short time, stir the masses well 
together, add enough water, hot or cold, to make it thin enough tfl 
boil well, atir to thp bottom occasionally, bring it to the boiline 



[mint and boil for at least thr«e-quartera at an hour after it reache* 
t&ia point. Many persons will Bay that they can get the red .color 
by .less boiling, but while this is trae we do not think they can get 
the entire combination necenary for the beat resulta within leas 
than three-quarters of an hour from the time boiling commences. 
After boiling use cold water to dilute to the fall amount required 
in the formala. 

If the mixture is to stand for some time crystallization can be 
prevented by diluting it while it is yet warm. In this event, how- 
ever, it shonld be again placed over the fire and heated before be- 
ing pnt in the spray tank for the purpose of making it thinner and 
patting it through the nozzles in the best naanner. If it be not di- 
lated before cooling it can be prepared when wanted by dilating with 
hot water or skimming out the crystals and boiling them until dis- 
solved and nsing this solution for diluting. 

Where sacb material is needed it is advisable either to conatraot 
special tanks or vats for boiling on an extensive scale or to use live 
steam from an engiae, conveyed by means of a pipe extending to 
near the bottom of the barrel of liquid to be boiled. By this means 
one can boil it in wooden tanks or barrels, and it is even possible by 
means of live steam to boil it in the tank from which It is to be 
sprayed, bnt in this case a basket-shaped, flne wire strainer should 
be arranged around the entrance to the spray pump. Often steam 
may be obtained by means of a threshing engine or stationary 
steam engine, especially snch as a small engine at a creamery, and 
many persons may dnd it advisable to arrange to have their ma- 
terial boiled in this way. Bucb boiling has the advantage of doing 
away with the expense and trouble of kettles, and the work of stir- 
ring occasionally while boiling to keep from sticking to (he bottom. 

Where steam is to be had, as from a house heated by furnace 
steam, greenhouse, creamery, threshing, or other engine, it is an 
excellent plan to extend the horizontal pipe over a row of barrels 
and into each of these extend a vertical pipe almost to the bottom 
and boil the material by live steam. This, of course, can be boiled 
In barrels and does not necessitate stirring. It should boil fully 
one honr from the time real boiling commences. 

The results with the lime and salphur washes have shown that 
they are fungicides or preventives of such plant diseases as leaf curl 
of peach, brown rot of peach and plmn, leaf spot, rusts, smuts, bitter 
rot <rf fruits, apple scab, pear leaf blister, etc. For this reason some 
of our best fruit growers say they will spray with this wash every 
spring shortly before their buds burst, even though they may not 
have much San Jos^ Scale. (^ -\ -* iN 



It dct QOt make imy differeDue buw the tuateriala are added to 
tbe waler before boiling, bnt it is beat to slake the lime with enough 
water to alake it, bat not drowu it, and stir the salpbnr into a paste, 
with enough water to make it muahy aocl add this at any time and 
add eoongb water to let it boil, stirring occasionell; to keep it from 
bnruiDg the bottom. The boiling is abeolntelj necessary, as good 
results can not possibly come without it. By means of the heat a 
new mixture is made, that is not sutphnr, nor is it lime, dot is it a 
mixture of the two, but it is composed of several compounds of 
lime and snlphur, and they differ aa much from the original ma- 
terial as water differs from its two elementary components, hydro- 
gen and oxygen. The new compounds are very caustic and are liable 
gradually to eat through the skin of the hands of careless operators 
or even to take the hair off horses if they be not properly blank- 
eted. By proper straining to prevent oloR^ing the nozzles, coverinj: 
the bands with vaseline or melted tallow, wearing gloves soaked 
in melted tallow, and a large handkerchief or cloth around the neck, 
spraying only with the wind, and keeping the horses blanketed aod 
oat of the spray, this material can be applied with perfect safety 
and without much trouble or offense to operators. It is no worse 
in this regard than is crude petroleum or whale oil soap, and does 
not stink as badly as either. 

We are occasionally asked if a "Self-boiled" Lime and Bnlphur. 
made by merely the heat of the lime, will give satisfactory results. 
It certainly will not, any more than will beans that have been 
boiled only five minutes be fit for human food, .\fter boiling it is 
not necessary to dilute with hot water, as cold water will do jnst hb 
well for diluting purposes. It is not the beat that kills the scales, 
yet we apply it warm {not boiling hot) because it runs better throu^ 
the nozzles and makes a better apray while warm than when cold 
and thick. It is better to keep it warm from the time it ia made 
until it ia uaed to prevent the formation of bothersome crystals, bnt 
if this be impossible it should at least be dilated before permitting 
it to stand and get cold. The heat way is to not make more in one 
day than is to he used that day, although we know where it has been 
made and shipped sueoessfully for use at another place. In onr 
experiments to determine how long it can be kept and at the same 
time be efficient, we have learned that it can be kept for months 
and heated and used with good results. 

The Salt. — The salt is not necessary as an ingredient in this mix- 
ture, hut it may increase the adhering power or makes it stick better 
to the bark, and it makes the solution more condensed and raises the 
temperature at which boiling takes place, and consequently may 
live a higher hent and more perfent union of the lime and snlphUT 
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UowuviT, it in iiioif liable (o lust Hit; uppui-utus and wear tlie 
nozzle, and also it Ib more liable to be iojurlous to the sprayed trees, 
especially tender peacb twigs in the fall. We have never seen any 
evil results in regard to injury of treated trees or shrubs from spray- 
ing with the Lime-sulphur-salt Wash, excepting when the LinTMinl- 
plinr-salt combination was used and sprayed on tender peacb twigs 
in the fall. In a few orchards the smaller branches were killed by 
this treatment and in one orchard whore we sprayed both in the tall 
and in spring, the latter spraying did not result in any injury to the 
trees while the effects of fall spraying were quite serious. 

Our experiments liave proven conclusively that the scale is killed 
qnite as certainly without the Salt being added to the boiled mix- 
ture as when it ia used. Its use slightly increases the expense of 
the material and the trouble in preparing it, and consequently we 
advocate omitting it entirely. In this we are supported by other 
entomologists and zoologists from various Experiment Stations of 
America. (See the Summary from I'ntf. Smith's Georgia publica- 
tion given in December ituUetin, 1906.) 

The Sulphur. — It is essential for the sulphur to be powdered, as 
we have tried the roll or stick sulphur (brimstone) without satis- 
factory results. Flour of sulphur is that which has been melted 
into cakes and then ground. Although it is a dust it is not as finely 
divided as the flowers of sulphur, which is deposited by sublimation, 
or heating and driving against a cotti surface, just ag soot or lamp 
black is deposited upon the lamp chimney by smoke. This is yet 
more finely divided than the flour of sulphur, and for this reason 
we recommend the flowers, as the union with the lime will take place 
sooDer and perhaps more completely, although by a little longer 
boiling the flour can certainly be made to do as well. From the 
wholesale dealers the flowers of sulphur cost but twenty cents per 
hundred pounds more than the flour of sulphur, and this difference 
of expense should not be enough to justify using that form which ia 
liable to give less satisfactory results. 

Flour of Sulphur can be purchased at about |2.40 per hundred 
pounds, in barrel lots, loaded on board the cars, or the Flowers at 
about f2.60 per hundred pounds, for barrel lots, also F. O. B., of 
such dealers 9a Powera-Weigbtraan-RoBengarten, Philadelphia, Pa,, 
The Tbomsen Chemical Company, Baltimore, Md., and the Bergen 
Point Sulphur Works, Burling Slip, New York City. If there be 
other convenient manufacturers selling Sulphur wholesale from 
central points, eapecially anywhere in the State of Pennsylvania, 
we sMll be glad to be informed of that fact and make proper an- 
nouncement for the sake of persons who may wish to know where to 
buy from dealers near their homes, and consequently save freight. 
It nhnnid he remembcrpd that the Flour of flnlphur is sold Hthen^^ 



Backs (IW) pouads) or iu barrels, with not lees thau three haiidred 
ponnds in a barrel, while the Flowers of Sulphur, which is tlie snb- 
limated or more floely divided condition, is sold by wholesale only 
iu barrelB, but these barrels weight only oue hundred and fifty 
pounds. In boiling tbe Lime-Bulpbur Wash there is practically no 
difCerence in regard to the form of powdered Sulphur used, for botb 
forms are pure Sulphur; but in making the Self-boiled Wash or 
Caustic Soda Wash, depending upon hot water and chemical action 
for tbe combination of the Lime and Sulphar, it is better to have 
the more finely divided form, known as Flowers of Sulphur, be- 
cause it is necessary to have every possible factor in favor of mak- 
ing the most perfect union of the chemicals with very little heat 

To mix the Sulphur or add it to tbe mixture the best method is 
to put it in a vessel tike an ordinary kettle or water bucket, and 
add enough water to make it possible to stir it into a paste or mush. 
Then add this wet paste of Sulphur to tbe mixture, and it will enter 
the water readily and not stay on top in little dry yellow lumps, 
as it does when tie dry Sulphur is added to any mixture containing 
water. Sulphur can be kept many years without losing its bene- 
ficial qualities, and as it is useful in destroying other pests, es- 
pecially parasites on fowls and live stock, it is well to buy it by the 
barrel and keep it on hand. 

The Lime. — The lime should be the best possible quality of cal- 
cium to be obtained, and a grade which is as free as possible from 
sand or sediment. Where there is much sediment this cau be de- 
termined by slaking some of tbe lime, and adding enough wa:er to 
make a milky solution, stirring, pouring off tbe milk of lime and 
examining tbe deposit at tbe bottom. If tliere be much aediment 
it will be better to slake tbe lime and make a milk of lime before 
boiling, and strain it before putting it into tbe vat or kettle in - 
which it is to boil. At all times the mixture should be strained 
through a fine wire netting when it is poured into tbe tank from 
which it is to be sprayed. It is important that the lime used 
abonld be oxide of calcium or true lime instead of oxide of ma^e- 
aium or magnesium lime. 

Many persons have noticed that sometimes in boiling the Lime 
and Sulphur together to make the Lime-sulphur Wash the color 
becomes brick red, or more exactly the color of cooked tomatoes 
and remains so, while at other times it first becomes dark red, but 
by a little further boiling turns to a dark olive green color. There 
is evidently a cause for this difference, and this is do doubt to be 
found in the difference in the chemical composition of the Lime. It 
baa been and is yet the opinion of most persons that tbe red mix- 
Itire Is to he obtnlned only with Onlmum L1mf> or Oaldmn Oxtd*. 



while the olive gi-ueu color comes from the use of Atogaesian Lime 
or Oxide of MagneBium. We know that the latter is more mild in its 
action, and for this reason it may not have such decidedly killing 
effect upon the scale. We have previously directed operators to 
use the Oalcium Lime, as we wish to be sure of beflt results. We 
have not been able to have chemical analyses made to confirm our 
suspicions in this regard, but we are now gratified to see that Prof. 
Smith, of Georgia, in a recent Bulletin on the San Joa^ Scale, en- 
dorses our view in regard to the Calcium Lime being more efficient 
than the Magn^ia. (See Summary from the Georgia Bulletin pub- 
lished in the last December llulletin.) It is no doubt owing to the 
difference in the character of the Lime that Ihe discussion arises 
from persons in different parts of the country as to how long the 
material should be boiled, aa fur as color becomes the criterion. 
Some say the length of time for boiling is until it becomes olive 
green, and others say that they find It iniiiossible to do this, as it 
remains dark red. It certainly is not necessary to boil it longer 
than one hour of actual boiling, whether the color be green or red, 
but it is important to not stop the boiliug as long as any light yellow 
sulphur can be stirred up from the bottom. Boil until this is all 
gone. Stir to the bottom occasionally,' but it need not be stirred 
all the time. 

To Keep Lime Presh. — It is often necessary to buy quite a quantity 
of lime at one time and keep it in stock ready for use in the future. 
If kept dry or exposed to the air it will become air-slaked or under- 
goes a chemical change which results in a form of lime entirely 
different from that which is produced from slaking with water. The 
air-slaked lime is not suitable for making the lime-sulphur washes, 
and this may be one reason why persons who have used it have not 
bad better results with the lime sulphur-salt wash. Quick lime or 
fresh lime is always required, but this can be slaked when received 
and kept in a barrel or other vessel, under water, in the form of 
paste or putty. Keep it covered with an inch or more of water so 
that it will be wet all the time, and it is ready for use whenever 
needed. Dip out the amount required in any formula, making allow- 
ance for the added weight of the water in which it is mixed. This 
means three times as much of this putty of lime should be used as 
is required in a formula calling for unslaked lime. 

The Strainer. — Nearly all firms making spraying apparatus now 
make and sell strainers especially adapted to strain such materials 
as the Lime-sulphur Wash. However, moet of them are so con- 
structed that they readily clog and give a great deal of trouble. 
There u no one feature of spraying with the Lime-sulphur Waah 
tbst hi more diinmrtwable or annoying than the ologginit <^ ^^*\^ 
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tioszles. All wLo have spia^ud with the Lime-BQiphui- Mixture will 
emphatically agree- with hb in this atatemeDt. Yet we have beCD 
able to Bpray for one-half day at a time with material made accwd- 
ing to the regular formula, without one clogged nozzle daring that 
time. This is accomplished b; cleaning the kettles, barrels and 
spray tanks well, especially the interior of the tank and hose, so 



that no dirt will bo in it before the mixture is added. Then strain 
the mixture properly and afterward keep the tank covered so that 
pieces of bark and other small particles can not fall into it from 
the trees under which it is drawn, and later tind their way into the 
nozzles. 

In straining, a piece of wire netting or cloth should be used, which 
baa the wires at least as close together or as many as twenty-six 
to the inch. Window screening will not do for this, Guunysacl: 
or Coffee Sack is quite poor material to use for straining. In fact, 
no cloth is suitable for this purpose. The lint or fibres are liable 
to be carried into the spray tank and readily clog the nozzles. In 
straining with cloth some threads are liable to be pushed aside and 
larger particles than are desired will crowd through them. 

The best commercial or ready-made strainer tha^t we have seen 
is one that hat a large fiat sheet of wire soldered across at an angle, 
in snah a way that one wde ifi much higher than the other. TV 



I»7 " 

liquid etraius through this fairl,v well. The iwoieat metal »(ralai!r 
that can pOBsibly be used is the one that is merely a rfieet of wire 
placed flat across a funnel, as most strainers are, and the best that 
we have ever used aod which we are now placing in the hands of our 
demonstrators is made by our tinner, and consists of a cone of fine 
brass wire netting placed upright in a funnel in such a way that 
the base of the cone comes down inside the funnel, toward its lower 
part, and the apex or point of the cone stands up inside the middle 
of the funnel and is strengthened or supported by a few heavier 
wires or a very coarse wire netting (one-fourth inph mesh) fastened 
under it from the under, or inner side, before the fine wire is put 
into place. Through this eoninal strainer the Lime=sulphur Wash 
runs almost as freely as w:ater, and at 'the same time the straining 
is done very thoroughly. The sediment collects around the upper 
base of the cone in such a way that it can be thrown out or put 
back into the kettle for further boiling as may be desired. As far 
as we know this device is our own origin, and not being patented 
is offered to the public as a great convenience in this work. 

(b) Tke Line-SilphBr-Stda Wuk. 

Fresh lime, 22 pounds. 

Sulphur, 17 pounds. 

Caustic soda, washing soda, or lye, 4 or 6 pounds. 

Water, 50 gallons. 

This is recommended as a good lime-sulphur wash that need not be 
boiled if made with great care. It can be made in a barrel, tub or 
vat without the addition of any other heat than that which is pro- 
duced by putting the materials together in the proper way. This is 
done by slaking the lime with hot water and adding about one- 
third of the sulphur to the lime before it commences to slake. Keep 
the barrel covered with wet blankets or carpet. Before it has fin- 
ished slaking add another third of sulphur with a little more hot 
water, and by the time it is done add the remainder of the sulphur, 
add more boiling water and stir the mixture together; dissolve the 
caustic soda or lye in hot water and pour about one-third of this 
solution into the barrel and cover it quickly with blankets. A 
great deal of steam an'd gas will escape, but as much heat as pos- 
sible should be held in. T^t it stand ten minutes, stir it well and 
add the second third of the caustic soda or lye dissolved in hot 
water, cover it again immediately, and let it stand ten minutes more. 
Now stir it again, add the remainder of the caustic soda dissolved 
in hot water, cover it cguickly and let it stand again teg minutes, 
when it is ready to add enough water to make the entire amount 
50 gallons, and apply either as a spray or wHsh. just as in using any 
otlier Ilme-snlphnr mixture. . ijlc 
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We know wh«re thii has been made and nsed wltta empbatlo ano- 
ceaa, and for c<HnparatiTel; few trees, where one is not equipped to 
make the boiled lime-anlphnr-salt wash, this can be made without 
the neeesBlty of boilioi;, but at slightly increased expense. It Is as 
satisfactory as any of the other washes of its general class, both 
as an insecticide and as a fungicide. It can be made with water 
heated in a wash boiler on a kitchen stove. 

Canatic potash, or washing soda, or even concentrated lye, sncb as 
is sold in the stores (or making aoap, can be substituted successfully 
for the canstic soda, and it is probable that strong lye made from 
wood ashes can be nsed with equal success in place of soda. Unless 
made with great care, in order to procure and use all the heat pos- 
sible, it will not be as efFectdal as the boiled wash. 

(e) Llrrrs tf Salphar, tr Pstaasfsni SolphMs. 

Potassium sulphide or livers of aulphnr, 1 pound. 

Fresh lime, 1 ponnd. 

Warm water, 2 gallons. 

Uix these together and apply as a spray or as a wash with a brush 
when the trees are dormant, or paint this mlztnre on the bark at 
any time. This is to be used in exactly the same manner as the 
other lime-sulphur washes, and is bo,th«an Insecticide and a fungi- 
cide. It can be made in any kind of vessel and needs no other beat 
than that in the warm water. It is the most easily made insecti- 
cide that can be recommended for the ^an Jos4 Scale, and is there- 
fore especially nseful where one may have but a few choice trees 
which he may wish to preserve without the trouble of making either 
of the preceding mixtures. While it is the most easily made sab- 
stitute for the boiled lime-aulphur-salt wash, it is at the same time 
the moat expensive of this seriea of insecticidea, and, owing to the 
cost of the potassium aulphide, it cannot be used in large orchards 
or on many trees. 

II. OILS FOR THE SAN JOSE SCALE. 

There are several forma of oi! that can be used with more or less 
success in killing San Jos4 Scale, but these must be nsed with care 
and with a full knowledge of the possible evil results of improper 
methods. One great value of the lime-sulph'ur-salt wash is that aa 
inexperienced person cannot apply enough material prepared by 
any of the foregoing formnlee to injure the plant, while many trees 
have been killed by the application of too much oil or a mixture 
oontainiDg too high peroentage of oil, or by oil of an improper grade. 
Trees vary in thdr liability to injury by snch snhstanoes. While 
pear trees can often stand a spraying of pnre petrolenm or even 
a light spraying of pnre kerosene, oil ahonld not be applied stronger 
than no per oent. to apple, nor stronger than 40 p«r cent, to plnm. 
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nor more than 26 per oent. to peaoh trees. 1b order to rednoe tile 
percentage it is neceasary to apply the oil either in the form of a 
mixtare, which lie to be mixed by a mechanical device at the time 
of spraying, or in the form of an emnlsion, in which the particles of 
M are kept sTupended to the mass of the diluting miztnre, which 
in generally water. 

No oil shonld be applied on trees antil it rnna down in streams 
and branches should never be soaked with it. It is particalarly 
liable to injure the larger branches of trees by being absorbed by 
the thick bark, causing the death of this covering. We have seen 
many fine trees badly injured by the excess of oil that penetrated 
the thick bark of the branches. It is singular that this snhstance 
will not injure the thin bark of the trees as readily aa the thick 
spongy bark, which seems to hold it longer. 

(d') Cmdt P«tr*lHH, Crude petroleum is a first class r«>medy for 
the San JoW Scale upon pear trees, but care should be taken to avoid 
soaking the thick bark with it. If this be used the operator shonld 
purchase only that which has a specific gravity of 43 degrees, Baame, 
or higher. Undilnte crude petroleum cannot be safely used on apple 
and the other fruit trees, except pear. Several persons have killed 
plnm trees with this material. (See Injured Branches, Plate XXI.) 
A frnit grower in Jamesbnrg, N. J., recently told the writer that 
be had killed all hi« plnm trees and 500 tbree-year-old pear trees 
by spraying them with crude petroleum. On the whole it is not 
aa good an insecticide as the lime-sulphur-salt wash and does not 
have the added advantage of being also a fungicide. 

In spraying with oils there is less danger of injnry if the work 
be done on a bright sunshiny, slightly windy day. so that the 
evaporation will be as rapid aa possible. The heavy erode petro- 
leum, which contains paraffin, with but little vaseline or asphaltum 
base, is more likely to kill the scale without injury to the tree than 
the lighter varieties of this form of oil. The oils with vaseline or 
asphaltum base are especially injurious. 

Oil EmiliisBi. 

A good way to apply oil at a certain desired percentage of dilu- 
tion is to make it into an emulsion. By this means one does not 
need an especially made spray pump, and with care he can obtain 
exactly the percentage of oil which he desires. 

Mnbe B stock of kerosene emalsion as follows: 

(•) K«r*wit-8«tp-EiiDliiA|. Hard soap, or whale oil aoap, one 
half pound; water, 1 gallon; kerosene, 2 gallons. Shave the soap 
fine in boiling water and thus dissolve it, remove this soap solution 
tram the stove and add it to the kerosene while the water is boilii 
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Uot and thui-Q it ai-ouud through the in>tay pump a few mioutes 
until it turna to a nniform creamj mass. If this be folly and prop- 
erly agitated it can be kept for any length of time withoot the oil 
separating. For use add whatever amount ia needed of this 66 per 
cent, mixture to enough warm water -to give it the desired dilution. 
It Bhould be remembered that the stock emuUion is only 66 per cent, 
ki'i osene, or two parts oil and one part water, and to use equal pertis 
of this with water would not give a 50 per cent, solution, but one of 
only 33 per cent. oil. 

(f) KertSHe-Vilk EaaUitti. In making small quantities of kero- 
sene emulsion it can be made with sour milk and kerosene as fol- 
lows: - Sour milk, 1 gallon; kerosene, 2 gallons; churned through 
the spray and used in the same way as the soap emulsion. Where 
the Iime-«n!phur compounds cannot be made, this material will aid in 
holding the San Jos^ Scale in check, and upon appletrees especially 
some persons claim to have obtained better results than with any 
other material. Refined kerosene or common lamp oil is generally 
used in making emulsions, but crude petroleum can be used for this 
if desired. However, it often costs as much as does the kerosene 
and in a good emulsion of proxjer percentage it is no better. 

(g) Oil Htxtnrw. 

Either crude petroleum or reflnod kerosene can be applied in the 
form of a mixture^by using a spray pump such as the Kero-Water- 
Sprayer, the instrument devised for making a mechanical mixture 
of the oil at the time it is applied. The great danger with eueh 
mixtui'es is the variation in percentage, and the consequent liability 
to injure trees by occasionally applying stronger than is intended. 
Thirty five per cent, mixture of kerosene or crude petroleum will 
kill San Jos^ Scale, and can bo used upon all kinds of trees except- 
ing peach, and the delicate varieties of plums. Upon peach and. 
plum, especially, nothing is so effective or satisfactory as the lime- 
sulphur wash. (To be concluded in November issue.) 
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A GENERAL SYSTEMATIC STUDY OF INSECTS. 
PART IV. 

ORDER HEMIPTEBA, THE BUGS, LICE, CICADAS, APHIDS 
AND SCALE INSECTS. 

SnB-ORDEB B. HoHOFTERA. The Cicadas, Plant Licb, Scale 
Insects, Etc. 

Famil; IX. Coccidie. The Scale Insects, Bark lAce and Heal; Bugs. 



In our Mootbl; Bulletin for January, 1906, Volume III., No. 9, 
page 27i, we commenced "A General Systematic Study of Insects — • 
Part I." fii that Bulletin was published a brief discussion of the 
Artbropoda or "Joint-footed" animals, and a fuller treatise of Hexa- 
pods or Tme Insects, and the rolationships of the three other classes 
composing the sub-kingdom. We there published coucernlng tbe 
chtef of the lower Ordera of Insects. The last was concluded on 
page 292 of Volume III, This subject was resumed in Volume IV., 
No. 2 for June, 1906, page 48, completing tbe study of the Sub- 
order Heteroptera, or True Bugs, on page 72. It was further re- 
sumed on page 69 of Volume V for July, 1907, discussing the various 
Families of the Sub-order Homoptera, excepting the Coccidas or 
Scale Insects, and concluded on page 86 of this Volume. We take 
this occasion to ofTer the correction that the egg punctures shown 
in Fig. a, Plate IX., of the July Bulletin are not made by the Buffalo 
Tree-bopper, but by another species of the same genus known as 
the Cow Tree-hopper, scientific name, Ce>-esa taurina. 

It now remains for us to discuss tbe Family Coccidse or Scale 
Insects and thus conclude the study of Homoptera, or tbe second 
Sub-order of the large Family of Hemiptera, generally and properly 
called "Tbe Bogs.*' 

To tbe Family of Coccidic belong those insects known as Mealy 
Bugs, and also tbe Scale Insects or Scale Bugs, sometimes called 
Bark Lice. In the adult stages especially these creatures do not 
resemble those forms of life that we are accustomed to call Insects, 
and it is difficult for the uninitiated to observe one of them and 
realize that it is really a living insect. They are distinguished by 
their fixed condition or "sedentary habits," the structural month 
parts, and the waxy or scale-like covering or the gall-like f onui of 



the body of tbe adult. 
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A peooliarit; of the Coooidae ix tbe remarkable fact that the 
males differ from all others previoosly discTisaed in these Bnlletins 
by nndergoiDg complete metamorphoBis, or in other words traas- 
forming from the larva to the adult through a third or chryaalid 
stage, and appearing in the adalt form as winged creatures, entirely 
unlike their former selves or the females of their own species. 
These adnlt male Scale Insects have only a single pair of wings 
and are extremely delicate in appearance and texture. They are 
further remarkable for the fact that they have no beak or mouth 
parte for partaking of food and do not eat or feed when in this 
mature state. A second pair of eyes appears in the place of the 
mouth parts. The only winged form-s of Scale Insects are the 
males, as the females never develop winge, and are active only 
in a very few species. 

The scale insects are truly listed as among our most destrnctive 
pests, for the reasons (1) that they are so small as to escape observa- 
tion until after they have seriously affected the plants on which they 
are found; (2) they live by sucking juices rather than eating away 
the tissue of the plant; and hence are not conspicuous in their 
methods of attack; (3) they multiply so rapidly that they may cover 
a plant before their presence is suspected; (4) they inject a poison- 
ous saliva or juice into (he plant by which it is severely injured 
before sucking out its sap, just as the mosquito injures as mostly 
by the injection of its venomous saliva; (5) some of them attack 
a large variety of plants, and thus they sprend more rapidly and 
certainly than though conveyed to but a few species of the vegetable 
kingdom; (C) they are very easily carried long distances while living, 
being disseminated upon plants either in growing or dormant con- 
dition. Wherever plants are carried by mankind, there their pests, 
in the form of Scale Insects, may be expected. 

Notwithstanding the serious destruction by the insects of this 
Family, it must be recognized that some are also of economic value. 
For example, cochineni, which is a red dye commonly used for cakes 
and candies, is nothing more than the dned bodies of insects of 
this Family, collected by scraping them from the cactus plants of 
Mexico. Shellac, a common form of varnish, is prepared from the 
shells or covering of Scale Insects living on tropical trees, and China 
Wax is also a product of Scale Insects of Asia, Considerable em- 
ployment is given to persons engaged in the collection and prepara- 
tion of sncb material. 

The Coccids multiply either by bearing living young, as does the 
San Job6 Scale, or by laying eggs as do the Oyster-shell Scale, 
Scurfy Scale and others. With all species the young move freely 
and may crawl around over their food plant for a period of time, 
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varying from a few hours to a few days, and may poBsibly reach a 
distance of several feet from the parent. It is during this young 
and free-moving stage only that they are carried from tree to tree 
or from plant to plant, excepting when they are fixed- on wood that 
ia to be used for further growth, as ou young trees, cuttings, buds 
or acions. 

AH binds of youug Scale Insects are carried upon the feet of 
birds of many kinds that alight in the trees when the pests are 
young and moving. ¥hey are especially liable to be transported by 
the English Sparrow, because these birds live almost continuously 
in flocks, are found abundantly near the abode of man, alight in 
bushes and small trees, and fly only short distances in Ihelr rather 
heavy flight. The fact that such insects are carried to a great 
extent upon the feet of birds is proven by the common occurrence of 
these pests on the branches of trees near birds' nests. The Ameri- 
can Bobln has been unjustly condemned for its instrumL-ntality in 
carrying Scale Insects, as there would be just about as many trans- 
ported by other means, even if these pests should not occasionally 
find their way to the feet of any Robins perched on infested limbs. 
Young Scale Insects are also blown through the air, as are fine 
grains of sand, as proven by our commonly finding them ou plants 
beyond infested trees, in the direction they would be carried by the 
prevailing wind. They are also carried from plant to plant upon 
leaves or twigs that would be broken off the parent tree and thrown 
or blown away, as in a storm. 

The larger insects, such as June Bugs or May Beetles, Grass- 
hoppers, Butterflies, Katydids and Bees often unconsciously trans- 
port young Scale Insects which crawl upon them, when alighting 
ou their trees. Quite a collection of Insects has been made trans- 
porting upon their bodies, smaller individuals, which have actually 
been found to be young Scale Insects. This proves that such a 
statement is not the assertion of mere theory. 

Another means of conveyance of these pests from tree to tree 
is by squirrels, cats or other animals that would run up the tree 
or over the branches when the insects are in their young and free- 
moving state, and which cling to the fur or feet of the animals. 
Such pe^ts are also disseminated by crawling from branch to branch, 
where the branches of different trees intertwine, and are also liable 
to fall upon the backs of horses or other domesticated animals be- 
neath the tree, and thus be carried from one part of the orchard to 
another. It has also tieen proven that they may be carried upon 
the clothing, hands or tools of workmen engaged around the tree 
during the period when the young are moving and in a condition 
to be oonveyed from one tree to aJiother. It is of considerable 
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practical importance to bear in mtnd tbat Scale Ineects are carried 
from tree to tree or from plant to plant only when tbey are upon 
wood which is to grow again, or wbeo they are young and 
free-mo\ing. la other words the adults or Axed Scale Insects can 
not possibly be scraped loose from the bark of the tree and fix 
themselTes on any other tree and live. This shows that the pre- 
caution of borning trimmings from infested trees is not so impera- 
tive with Scale lasects as with trees infected with diseases, soch 
as Pear Blight and Plum Knot in which the germs would remain 
virulent in the branches if dropped on the ground and permitted to 
remain there. In plain words, the trimmings of diseased or in- 
fected trees shoald be burned at once and the knife sterilized oc- 
casionally to prevent carrying the infection, but the case is different 
with trees infested with Scale insects. This is not infection but 
infestation. Infested trees are those attacked by insects Branches 
infested with those Scale Insects which do not lay e^s do not 
necessarily need to be burned at the time of trimming, as the pests 
will die soon if the branches are cut off and their enpply of food 
is no longer available. 

In this connection it must be said that Scale Insects are not 
carried alive upon ripe fruit nor spread from such fruit to trees 
or plants where they would lire. Such a thing is impossible, as 
we have demonstrated with careful experiments running through 
several seasons. 

When a Scale Insect fixes upon clean fruit it is doomed, as it can 
never free itself again. Thus the laws of Oregon and Germany, 
demanding the destruction of infested fruits, are unjust both to 
shippers and consumers, and are based upon ignorance of the facts 
of the case. 

When Coccids are first batched or born they are in their moat 
delicate condition and then most easily injured or killed by insecti- 
cides. Since they are sucking insects, and do not eat or chew the 
tissue of the plant, they must be killed only by contact insecticides. 
Internal poisons, such aa Paris Green, would not affect them, be- 
cause these do not kill insects that do not swallow the parts of the 
plant to which they are applied. The Bordeaux Mixture is not an 
insecticide but a fungicide, and is consequently not to b^ recom- 
mended for insects of any kind. For young Coccids of all species 
the contact insectirides will be found very useful and can be used 
80 mild or dilute that the host plant will not be injured by the appli- 
cation of the same. While the insects are young and in their free- 
moving stage they are not yet covered by their waxy waterproof 
protecting coats, and are consequently to be killed by such dilute 
substances as Whale Oil Boap, one pound in six gallons of water, 
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or Soft Soap, one pound iD four gallooB of water, or Ivory or CommOQ 
Laundry Soap, one pound diBBolred in tbree or four gallons of water, 
or Kerosene EmuUiOo, about eight per cent, or Tobacco Decoction, 
one pound in two gallons of water, or more or leaa mild fumigation 
with Tobacco Smoke, Sulphar Fumes, Hydrocyanic Acid Gas or Car- 
bon BiBnIfid. While the ioaects are young and delicate thesQ sab- 
Btances can be used in snch mild proportions that the growing ^laota 
upon which they occur will not be injured, but after the peata become 
mature they are protected by their waxy woolly or scale-like water- 
proof covering, are not to be killed by any contact insecticide that 
will not at the same time seriously injure or destroy the green leaves 
of the plants upon which they occur. This ezplaios why young 
Scale Insects and Plant Lice can be killed by the application of mild 
insecticides during the summ^ time without injury to the plant, 
but for the adult or fixed Scale Insects the sprayer must necessarily 
wait until the dormant period of the plants, and then treat the 
pests by spraying or washing thoroughly with some strong contact 
insecticide that will kill it but not injure the tree or plant upon 
which it is to be found. 

This also explains why it is very important to watch mo»t closely 
and carefully those species of Scale Insects that lay eggs and con- 
sequently batch at one time, and apply a mild contact inaecticide 
for them at exactly the proper time, or while the young are yet 
Iree-moving, delicate and unprotected. As the adults of those 
species which lay eggs die at the time the eggs are laid, and the 
life of the insect is continued only in the form of the living young 
at the time of the hatching of the egg, it can be seen that by tboro 
and proper application of the proper inaecticide practically all of 
the brood, and consequently all specimens of the species found 
upon the tree or in the orchard at a certain' time, can be killed at 
that particular time by spraying or fumigating. However, this also 
explains why those species of Scale Insects which bear living young, 
like the San Jos^ Scale, and do not die, but continue this method 
of reproduction for weeks, can not all be killed at one time by spray- 
ing or fumigating with sufficicntfy mild insecticides to kill the young 
only. The adult or mature pests of those species which bear living 
young, such as the San Jos4 Scale, will continue to live after con- 
tact applications -have been made that are strong enough to kill 
their yonng on the same twigs as themselves, or even injure the 
foliage of the tree. The practical bearing of these points in the 
application of remedies for such insects is of exceeding importance. 

Enemies. 
There are many enemies of Scale Insects, which however ar^l,^ 
limited almost entirely to predaceous insects or internal paraaiteK 
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Among tbe former group are the Lady Beetles and tbeir larvae, the 
larval Lacewiogs and other ioBects, while among tbe latter or tbe 
ioterual parasites, are the minute parasitic waapB known as Cbal- 
cidB, or Chalcid FlieB, and Bracooids. The predaceons insects feed 
moBtly npon the very young, soft-bodied, free-moving Scale Insects, 
while ,tbe isternal parasites attack and destroy the adults. 



F];. 2S. An enemy of the Be.ii Joa6 Scale. 
L.arva of the Lacewing Fly (ChryBOpa sp.) 
klllinK young San Jos6 Scale. Drawn from 
specimen No. 602gc In tbe OfBce of the Bco- 
nomlc ZooIogiHt, by W. R. Walton, Axttat. 

We find, as a general rule, that tbe smaller the Scale Insect when 
mature or adult, the fewer the number of parasites infesting the 
same, and the difference of effect on tbe suppressioD is quite marked. 
ThuB the Ban Jos^ Scale, being the smallest of all tbe Scale Insects, 
ia loo small to permit the internal parasites to find enough snbBtance 
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ID its body to come to maturity, and hence ia rarely attacked by 
sach beneficial creatures, if at all, while the large Turtle-shell Scale 
or Lecaninm of the Poplar tree is so badly iufested with internal 
parasrtes that its shells are often found thickly perforated with 
minute boles of the many paraBite« which have developed within 
each. 

We have discovered and illustrated the aunsual condition of the 
larva of a moth with insectivorous habits acting as an effective 
enemy of certain species of Scale Insects, belonging to the genus 
Lecaninm, by feeding and living within the body of the insect, and 
there undergoing its transformation and remaining in the chrysaliB. 

Sub-Family I. Dactylopiinie. The Mealy Bugs. 

One group of Scale Insects known as Mealy Bugs, contains those 
that are covered by a white, granular, flour-like or meal-like sub- 
stance, which is really a granulated waxy secretion which they have 
produced through pores in the skin. The little grains are arranged 
so closely together as to turn water from them and a!»> protect 
them from their parasites and serve as a covering against sudden 
changes of weather. Thus it practically takes the place of the 
scale or covering and may be regarded as the scale in the beginning 
of its formatroD, where the wax has not yet been consolidated into 
one piece. These Mealy Buga are found as very common pests npon 
the GoteuB plant and other plants of greenhouses, and are quite too 
well known by lovers of potted plants. They are killed easily by 
spraying or sprinkling with soapy solutions or by dipping the in- 
fested plants into a weak Kerosene Emulsion, Kainit, or Muriate of 
Potash, dissolved in water at the rate of one ounce to a quart of 
water, has been found effective in killing these pests by dipping 
the entire infested plant into the solution. Tobacco Decoction, made 
by steeping one pound of Tobacco in a gallon of water for two 
hours, ia also effective and will not injure the plants. This may 
either be sprayed over the plants or they may be dipped into it. 
The same treatment may be given with a solution of insect powder, 
using one ounce in two quarts of water. If many plants are to be 
treated Kerosene Emulsion may prove best and cheapest to use, 
making it about eight per cent. 

Cpon oak trees gall-Iike forms are to t>e found, often upon the 
stems or leaves. While some of these are true galls or vegetable 
growths, produced by insects stinging them and living within them, 
many are also scale insects, belonging to the genus Kermes. The 
resemblance of these Scale Insects to Plant Oalls is very striking. 

Upon Elm trees in this State is often found a peculiar Mealy Bug, 
belonging to the genus Gossyparia. This has the effect of stnn[t^< 
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iDg the growth of the tree, taming the leaves yellow, aod cansing 
them to drop prematurely. It sometimee covers the under aides 
of the branches until they look almost as white as though white- 
washed. Spraying with eight or ten per cent. Kerosene £mulsioD, 
or Whale Oil Soap Solution will destroy them. 

Subfamily II. Coccinse. The Soft Scales or Turtle-shell Scales. 

Belonging to the Sub-family Cocciuie are peculiar Scale Insects 
covered with a greater or less amount of white waxy secretion, 
making some of them look as though they had an immense amount 
of wool attached, although these are not to be mistaken for the 
Woolly Aphids, so common upon injured places of apple trees. 
One species, belonging to the genus Pulvioaria, known as the Cot- 
tony Maple Scale, is very common indeed upon Maple trees grown as 
shade trees along streets, and many also infest Grape vines and 
other plants. Within its large cottony sack immense numbers of 
small eggs may be found, and consequently the scientific name of 
Pulvinaria innumerabilis is given to it. These pests often cover the 
twigs of trees to such an extent as to give the appearance that has 
been described as "popcorn on a stick." They are to be destroyed 
by spraying abundantly with either Kerosene Etoulsion or Whale 
Oil Soap, one pound in six gallons of water. The soap solution 
enters the cottony mass and kills cither the eggs or the young Scale 
Insects as they come through it after hatching. 

There are an immense number of species of insects belonging to 
this Sub-family found in different parts of the earth, but their habits 
are more or less similar and the remedies are practically the same. 
It is one of the representatives of this Family, known as the Cot- 
tony Cushion Scale (Icerya) that was so very destructive in Califor- 
nia but was effectively suppressed by the snccessful introduction of 
the Australian Lady Bird or Ixidy Beetle, which fed upon it and 
controlled it. 

This is the most remarkable case of insect control by the intro- 
duction of the enemy of the pest that the world has ever known. Its 
success was so marked that it gave rise to great hopes of being able 
to control nearly all destructive insects apprehending and introduc- 
ing their pests. This, however, has not been so marked for the 
treatment of any other known species. Reports are occassionaliy 
circulated to the effect that the San Jos^ Scale is being reduced by 
means of its natural enemies, but upon carofol inspection, satis- 
factory proof can not be found for such reports. 

Belonging to the Sub-family Coccinse are the Turtle-shell Scale 
Insects, sometimes called Soft Scales and Terrapin Scales. These 
mostly belong to the genua Lecanium. They are mostly known to hor- 
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ticnltoristB, nnrBerymen and gardeners as Soft Bcales. This is be- 
caoBe the insect does not appear to be covered by a hard distinct 
shell aB are some of the Scale Insects, but its skin is thickened and 
forms itB Bbell, which is not readily separable from the body. Thus 
while it is possible to lift off the scale of most species discussed in 
the following Sub-family it is not possible to do this with the Soft 
or Turtle-shell Scale, because the hard covering 1s a portion of the 
body of the insect. 

The liecanium is one of the very serious enemies of peach and 
plum, especially from the central to the northern parts of Pennsyl- 
vania. It is often to be found covering the under sides of twigs 
and branches, and sometimes the leaves, to such an extent that it 
is impossible to put one's finger on the tree without at the same 
time touching these pests. Fortunately, where they are this numer- 
ous, their enemies often develop In considerable numbers and check 
them, but it is not safe to rely upon Nature to furnish control for 
such pests. They are large and conspicuous, hemispherical in 
shape and elliptical or circular in horizontal outline. Two or three 
species are known to attack the peach and plum, and a different spe- 
cies is also known upon plants in greenhouses and conservatories. 

Orange, olive and lemon plants are especially liable to infesta- 
tion by them. 

A peculiarity in the life hiirtory of the Turtle-shell Scale Insects 
(genus Lecanium) is the fact that their young appear in late sum- 
mer and are then dark-colored or reddish brown, flat and free-mov- 
ing, but soon flx and feed to some extent and start their develop- 
ment, but remain exposed, often not one-fourth grown, upon the 
bare twigs during the severe winter weather. On tulip poplar trees, 
and the magnolia tree, the young of the large Magnolia Lecanium 
can thus be found at this time of year, while the large scales are 
dead, either by having completed their natural course of their life 
or by having been killed by parasites which have perforated their 
backs until they sometimes look like the lids of pepper boxes. Also 
npon the twigs of peach and plum trees at this time of year the 
young individuals of the Peach Lecanium are to be found. It is ad- 
visable to spray for them with the IJme-sulfur Wash in the fall of 
the year, as soon as practical after the leaves drop. It appears that 
for the Lecanium, the spring spraying as for the San Jos^ Scale, 
has not proven always as effective or satisfactory as has the same 
treatment for the last-named pest. However, we know where or- 
chards in this State have been practically cleaned of the Soft-shell 
Scale by spraying with the Lime-sulfur Wash in the fall, and in 
some other orchards the pests have been killed by spring spraying 
with the same. The mixture is to be made and applied as direrted 
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for the San Job6 Scale in onr October Bulletin, viz: 17 ponndB of 
Sniphur, and 22 pounds of Lime, boiled ooe bour, and water added 
to make the solutioo up to SO gallons, and tboroly sprayed over 
the trees, by two coats. Oils and soap solntions hare not been 
wholly satisfactory for this particular Scale Insect and we do not 
recommend them for it. Of course, the remedy that is to be applied 
for this pest is also the one that is proper for the San Jos6 Scale, 
and in the spring of the year, before the bursting of the buds, is 
the time for spraying with the same material to prevent Peach-leaf 
Curl. 

Trees that are infested with these Scale Insects may appear 
dwarfed, the leaves turn yellow and drop prematurely or become 
blackened as by a coating of soot. This black substance is a fun- 
gus which develops on the leaves or twigs beneatb the Scale In- 
sects where a sweet liquid has dropped from the pests, and is known 
as honey dew. To procure this liquid anta are generally seen climb- 
ing and descending the infested tree, and sometimes flies, bees and 
hornets hum around the tree thus infested to such an extent that 
their noise resembles that made by bees in swarming. Thus some 
Scale Insects produce honey dew which is sought by ants and winged 
insects the same as the honey dew produced by plant lice. There 
is, of course, no need of taking steps to prevent the ants from climb- 
ing the trees, as the proper course is 'spraying for the Scale Insects, 
and when they are destroyed the journeys of the ants will cease. 
Also it is not necessary to spray the leaves with a fungicide for the 
black fungus that develops upon them, but spray the tree at the 
proper time with an insecticide to destroy the Scale Insects. 

The most of our Lecaniums are oviparous or egg-laying, the fe- 
male leaving the eggs beneath her scale-like body and letting them 
there remain until they hatch, when thG young, fiat, elliptical dark- 
brown insects crawl forth and fix themselves upon the twiga and 
remain through the fall and winter undeveloped. It is evident that 
in Pennsylvania there is but one period or generation per year of 
any species of the genua Lecaniuni. The males appear in the aum- 
mer, not a great while after the hatching of the eggs. Late sum- 
mer applications of mild contact insecticides, such as one pound of 
^Vhale Oil Soap in six gallons of water, or eight per cent. Kerosene 
Emulsion, used thoroly as apraya, ore recommended as excellent in- 
secticides for such Scale, Those sf)ecies of Insects of which the 
adults die and only tlie delicate young remain as the entire brood at 
a certain time, can be controlled by the fruit grower if he will watch 
the time of hatching of such pests and s])ray them just after they 
have hatched. However, if it should not be suitable to spray at such 
time he can also have recourse in the fall and spring spraying as for 
other scale insectB. S 



Sab-fami); III. DiaspiDee. . Armored Scale InBects. 

One characteristic feature of the Scale Insects belonging to the 
Sab-family Diaspinie, and known as the Armored Scale Insects, ia 
that the body of the inBect is covered with a scale, composed in part 
of the moulted skins and partly of a waxy secretion of the insect. 
This secretion comes through the pores of the skin and finally hard- 
ens into a scale which covers the very soft and delicate body and is 
practically free from the same after it has once formed. Thus the 
scale or covering of such insects can be removed leaving the insect 
natural and uninjured upon the place where it has been fixed. 

In the Annual Report of the U. S. Department of Agricultare for 
1880, Prof. Comstock has so well described the metamorphosis or- 
transformation of the insects of this Sub-family that we can do no 
better than to quote the same. 

"The newly-hatched scale-insect is oval in outline, much flattened, 
furnished with six legs, a pair of antennfe, and an apparatus for 
sucking the juices from plants. At this stage of its existence it is 
very small, a mere speck, which the untrained eye could only with 
difficulty detect. By means of a lens, however, these minute crea- 
tures can be seen crawling in all directions over the leaves or bark 
of an infested tree. After wandering for a time, usually but a few 
hours or even less, the young scale-insect settles on some part of the 
plant, inserts its beak, and drawing its nourishment from the plant, 
begins its growth at the expense of its host. In a short time there 
begins to exude from the body of the larva fine threads of wax, 
which are cottony in appearance. The excretion of this wax con- 
tinues until the insect is completely covered by it. The rate at 
which this excretion is produced varies greatly. Thus larvre of the 
red scale of Florida (Aspidiotnn fious), which were only one day old, 
were found to be completely covered by the cottony mass which 
they had excreted; while the larvje of Glover's scale (Mytilofpis 
Gloverii) did not become entirely covered until tbey were six days 
old. Sooner or later the larvte begins to excrete a pellicle, which, 
although very thin, is dense and firm in texture. The mass of cot- 
tony fibres either melts or is blown away, or, as in certain species 
of Aspidiotus, a portion remains as a white dot or ring in the centre 
of the scale. After a period, which, in several species that we have 
studied, H about one-half of the time from the hatching of the larva 
to the emerging of the male, or one-third of the time from the birth 
of the female to the date at which she begins ovipositing, the larva 
sheds its skin. In some species this does not take place until after 
the beginning of the formation of the permanent scale, and in such 
cases the moulted skin adheres to the inner surface of the scale; and 
cannot be seen while it is in its normal position on the plant. Thjs 
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is true of many species belonging to the genae Aspidiotna {A. ficua, 
A.. Citri, A. pemicioius and others). In tbeae species the position of 
the exuvlse is indicated b; a nipple-like prominence, often marked 
by a white ring or dot, which is the remains of the cottony mass first 
excreted. In these, the larval skin is plainly visible either apon the 
surface of the scale, as in certain species of Aspidiotns (A. neriii, and 
in Diaspia, or at one extremity, as in Mytilaspis. Sometimes, how- 
ever, the larval skin is covered by a delicate transparent layer, 
which, I think, is the melted or compacted remains of the cottony 
mass excreted by the young larva. 

The change which the larva undergoes at this moult is a very re- 
markable one, appearing to be a reti:ogression, instead of an advance- 
ment to a more highly organized form, as is the rule in the develop- 
ment of animals. With the skin are shed the legs and antenne. 
The young scale-insect thua beconies a degraded grub-like creature, 
with no organs of locomotion. The mouthparts remain, however, 
in a highly developed state and are well fitted to perform their func- 
tions. This apparatus ia not the least remarkable thing in the 
structure of these insects. It is terminated by a thread-like organ, 
which is frequently much longer than the body of the insect, and 
is composed of four delicate bair-like bristles. By means of this or- 
gan the insect is firmly attached to the plant, and draws its nourish- 
ment therefrom. From this stage the development of the sexes dif- 
fers. 

The second and last moult of the female takes place, in those 
species which we have studied most carefully, when she is about 
twice as old as when the first moult occurred. The change in ap- 
pearance of this moult presents nothing remarkable. The second 
cast skin is joined to the first, and with it forms a part of the scale 
which covers the body of the insect. Sometimes, as in the genus 
Uhleria, this moulted skin is very large and constitutes the great- 
er part of the scale, the greater part of it being excreted subsequent- 
ly to the second moult. Soon after the second moult of the females 
takes place the adult males emerge, and doubtless the Impregnation 
of the females occurs at once. After this, the body of the female 
increases in size, becoming distended with eggs. The oviposition , 
takes place gradually, and in those species that we have studied, be- 
gins when the female is about three times as old as when the first 
moult occurred. The eggs are deposited beneath the scale, the 
body of the female gradually shrinking and thus making room for 
them. Some species, however, are viviparous. 

The male scale-insect during the early part of is larval life is in- 
distinguishable from the female. The first moult occurs at the 
same time and is accompanied by a similar change, the male lam, 
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like tbe female, losing its legs and aDtennse. The second monlt iw 
also sjuclironoas with the second moult of the female; but bere tbe 
similarity In form between tbe two sexes ceases. Even before this 
monlt takes place there may be observed tlie formation of rudimen- 
tary limbs beneath the transparent memberless skin of the larra; 
after this skin is shed, the male, now in pnpa state, differs remark- 
ably from the female. The male pupa has long antennse, and its 
legs and wings, althoogh in a rudimentary state, are very large. 
The duration of the pupa state in thoao species which we have 
bred, is short, lasting but a few days; and then, aiter a third cast- 
ing of the skin, tbe adult male appears. 

Plate XXVI, A represents the insect in this stage. The anterior 
wings, though very delicate, are large, and enable the male to fly 
readily. The posterior wings are represented only by a pair of 
balteres. These insects resemble in this respect the flies, gnats, and 
other insects belonging to the order of Dipfera, or two-winged 
insects. The posterior end of the body is furnished with a style, 
wbicbis sometimes nearly as long as the remainder of the body, and 
is the external organ of reproduction. As our figures represent only 
a dorsal view, the most remarkable character of the adult — tbe 
supplementary eyes which take the place of the moutbparts — ia not 
shown." 

While for the determination of the spt;cies of any Scale Insect it 
is necessary to use a compound microscoiic and critically examine 
minute detail»of structure, it is possibe to recognize the genera or 
major groups by a study of the external form of the shell with an 
ordinary hand lens. For this purpose a microscope with a power 
of at least ten diameters should be used, and the observer should 
be careful to place himself in such [>osition as to receive the beat 
possible light, falling over his shoulder and rendering the conditions 
favorable for careful examination. 

A few of the genera of Armored Scales common in this State are 
as follows: 

Aspidiotus. — This is the genus to which the Round-armored 
Scales belong, and of which the much dreaded and destructive San 
Job6 Scale is a typical representative. There are over two dozen 
species known in the United States, many of which infest oranges, 
and other citrus fruits, others attack greenhouse plants, and others 
prove injurious to deciduous trees. The San Jo86 Scale, known as 
Aspidiotus perniciosus, has been described in detail in our previous 
Bulletins from this office, and for details as to food plants, life his- 
tory and remedies the reader is referred to our October Bulletin, 
-The San Jos^ Scale is distinguished by its strictly circular outline, 
the little point or tip in the centre, with a groove or disk around 
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the same. Otber specieg do not have tbe groove around the central 
tip, or do not have this in tbe exact middle of the scale. 

The EJuropean Fruit Scale is often found in PennBylvania, espec- 
ially upon cherry and plum trees, and is sometimes taken for the 
San Jos^ Scale. However, it is distinguiBhed by its oatliue being 
elongate and slightly wider at one end, with the highest point to- 
ward one side. From the fact that epecimens received at this office 
have been in a uniform stage of development, with all the adalts 
dead and falling away at one time, as does tbe Lecanium after dy- 
ing, we have reason to think that this species multiplies by laying 
eggs, which batch in a brood, instead of bearing living young in con- 
tinued succession, as does tbe San Jos«S Scale. 

Tbe numei'ous Scale Insects to be found upon greenhouse plants 
and potted plants are to be killed by one of the following means: 

(1) Spray or wash with a strong Tobacco Decoction, made by 
steeping a pound of Tobacco in a gallon of water for two hours. 

(2) Hold tbe infested plant in the steam of a teakettle at sucb 
distance as will be the extreme temperature that can be endured 
by tbe human band. 

(3) Dip the plant upside down into a tub of water as hot as the 
hand can endure. 

(4) Fumigate with Tobacco Smoke. 

(5) Fumigate with Carbon Bisulfld. 

(6) Make a solution of Ivory Soap in water, using one poand in 
four gallons of water, add a few tablespoonsful of Ammonia to this, 
and spray the plants with it or dip them into it, or wash the infested 
plants with a sponge dipped into sucb solution. We recommend 
Ko. 5 as tbe best and most conveniently applied of the remedies 
here cited. 

The genus Diaspis is commonly represented in this State by the 
Rose Scale, and is found as a snowy white scale commonly seen upon 
rose bushes, raspberries and biackberriea. It is to be treated the 
same as tbe San Jo84 Scale, with tbe Lime-sulfur Wash in the fall 
or spring, or with milder contact insecticides during the summer. 
It should be understood that these pests do not generally spread to 
other varieties or kinds of plants, and there is no need to fear the 
spread to fruit trees of sucb an insect as the Rose Scale. Some of 
them, such as this species, may be decidedly limited in the range 
of their feeding, while others, such as the San Jos^ Scale, may 
occur upon any one of a great many different kinds of plants. 

Ghionaspis ia the name of the genus to which the common Scurfy 
Scale or White Scale belongs. Our common Scurfy Scale on apple 
and pear is known by the scientific name of Chionatpia fu.rfv.ru*. 
The common name of this scale is given because it looks like t 
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PLATE XXII. 

Fig. A. Lady Beettee iPentaui m(«»n) devouring San 
JoBfi Scale. By Howard. In Bulletin No. 3. Technical 
Series. Division ol EntomQlogy. U. S. Department o( 
Agriculture, Loaned by U. S. Department of Agilculture, 
Wnshlngton, D. C. 



Fig. B. Lace-wIng (Chrvwfpn ocalata): (a) eggs On egg-stalkE; (b) adult: 
<c) cocoon, enlarged 2 dlametera. Drawn In the omce of the Kconomlc 
Zoologist by W. R. Walton. Specimens sent by the Zoological Socleiy ol 
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PLATE XXIII. 

Moth Larvse (LielUla mccidlnora) destroylnK Turtle-ahell ScaJe ( Eui«Mn<um 
tuilptfcm) on MagnoNa tree. (,a) female, enlarged four diameters, (b) male, 
enlarged four diametera. (c) larva, enlarged ten diameters, (d) larva feeding 
within scale, enlarged seven diameters, (e) pupa within scale, enlarged Ave 
diameters. Drawn from Nature Ip the Office of the Economic Zoologist, by W. 
R. Walton, 
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PLATE XXIV. 

. Lecanlum sp. on Mulberry, slightly enlarged. Fig. 

ward, enlarged 30 diameters; b and c, Pachipitunm mieaiii 
Howard, enlarged 30 diameters; Ctaalcld parasites bred from Lecanluro. 
Drawn In the onice or the Economic Zoologist by W. R. Walton. Speci- 
mens sent by Mr. F. O. Stokes, of Phltadelpblo. 



B ( Phy evt vnrienmie Howard) Chalcid Parasite ot 
Scurfy Scale ot Pine, enlarged 66 diameters. Drawn In 
the Office o( tbe Economic Zoologist, by W. R. Walton. 
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PLATE XXV. 

Under Bide o( young San JobS S:a1e, very greatly enlarged, showing the very 

oboscia like a whlp-laah. T " "' " ~ 

f tbe Economic Zoologlat. 
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PLATE XXVI, 



B. Rose Scale ( D(n«i*" I'wir | on raEpberry. 
A Bcale Inflect quite different from the others 
previously dlacosaed in these Bulletins, 
which attacks rose, raspberry, etc., and la ,-, . 

to be killed by the same remedies as tor the ( tOOQ C 
San Joh6 Scale. Photographed In the Office O 

of the Economic Zoologist. Natural s\xe. 
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PLATE XXVII. 

Fl6- 1' Oyater-ahell Scale ( MyHI'inpH i-.m'.n.m ) a. 
Under side of female scale, showtngr eggs as 8«en during 
Winter and Spring; b, upper side of same; c. female 
scales, natural size, as seen on badly Inft^sted branch: 
d, male pcales; e, branch covered with male scales, c 
and e are natural size, and a, b. and d are greitly 
enlarged. The straight lines at right of a and b Indi- 
cate their natural slie. (From Howard, In Yearbook o( 
U. S. Dept, of Agr.) 



Fig. 2. Scurfy Scale ( Chlntui'plg fur- 
furat) ; a, female, and b, male on 
twigs, natural size; c. female scale, 
upper view, much enlarged; d, male 
enlarged. (From Howard, in Yearbook 
or U. S. Dept. of Agr.) 
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PLATE XXVIIl. 

a. Lecanliim or Turtle-shell Scale on Maple, b, Lie- 
t-anium or Turtle-ahell (Soft Scale) on Plum. c. Cottony 
Maple Scale. All natural size. PhotoKraphed in the 
omce or the Economic Zoologist. 



)vGoo'^lc 



„Gooi^lc 



„Gooi^lc 



PLATE XXIX. 

a. Scurfy Scale, Small specks, males; large ones, temales. b. 
Scurfy Scale. All females, adult. C. Oyster-shell Scales. All natural 
pize. Photographed In the Office of the Economic Zoologist 
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blotch of scarf or dandruff fallen upon a limb. This insect repro- 
duces by laying eggB, and produces two generations per year. The 
first lot of eggs hatches about the 20th of Uay, at an average date 
in this State, and the young insects, which are dark red in colw, 
crawl about for a day or two, then fix themselTes and complete their 
development and lay eggs which hatch during the month of August. 
The insects from this brood complete their development before 
winter and lay eggs and die. The two sexes of Scurfy Scale are well 
marked and easily distinguished. The females are tanshaped and 
large enough to be distinguished readily by the unaided eye, while 
the males are but narrow white blotches, often crowded together 
in numbers upon some parts of the branch where the females are 
not found so abundantly. During the winter time if the lafger or 
female scales be raised and examined, from twenty to thirty dark 
red ^gs will be fonnd beneath them. Ihe eggs and young of this 
genus can always be known by the dark red color, as can also the 
bodies of the parents. 

Mytilaspis is the genus to which the Oyster-sbell Scale belongs. 
These are sometimes called Bark Lice, Oyster-Shell Bark Lice, etc. 
The species most commonly found in this State upon apple, pear and 
plum is known by the scientific name MytiUupU potiu/rum. There 
are different species of this genus, one beiug found upon the orange 
and commonly sent to us upon the skin of oranges imported as 
food. The latter is known as M. Gloverii. It is recognized by the 
narrow form of the scale, slightly smaller size and less curving 
than the Apple Tree oyster' shell. The Oyster-shell Scales are so 
called because of their general resemblance to the shell of an oyster. 
They are hard, elevated, a variable brown in color and conspicuous. 
They are found upon most lilac bushes, and in fact these are the 
chief enemies of the. lilac. The males are distinguished by their 
smaller size and less. curvature of shell. 

In Pennsylvania there are two broods of the Oyster-shell Scale 
per year, the same as with the Scurfy Scale, However, these hatch 
a little earlier than the Scurfy, as the first brood of the Oyster-shell 
appears in this State on the average, about the 10th of May, and 
the second brood during the early part of August. The young 
Oyster-sbell Scale Insects are milky white or pearly white in color, 
and the bodies of the insects beneath their scales and the eggs of 
this genus are also the same color. In the fall of the year the female 
lays her eggs beneath the shell, and her body gradually shrivels and 
dies, leaving the eggs to occupy the greater portion of the space 
that had formerly been taken by the living body, the same as with 
the flatter and whiter Scurfy Scale. If during the fall, winter or 
early spring, the shell of the Oyster-shell Scale be lifted, there will 
2 -'glc 
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be found beneath it from thirty to forty milk white eggs, snoglf 
arrauged in rows. When these hatch, about the secoud week of 
May, is the lime to apply mild contact insecticides to destroy them. 
However, they can also be killed by spraying with the lime-enrfnr 
Wash in the same manner and at the same time as baa been 
recommended for the 8an Jos^ Scale. 

We have received reports of badly infested orchards being freed 
from the Oyster-shell Scale by spraying. A remarkable case was 
that of Hod. H. E. Little, the late Secretary of the Wyoming County 
Horticultural Society, of Tonkhannock, Pa., in whose orchard we 
gave a demonstration in the latter part of November, showing 
the method of preparing and applying the Lime-surfur Wash for the 
San Job6 Scale. Some of his trees were badly infested with the 
last-named peeta, and others were badly injured by the Oyster-shdl 
Scale, the bark being in fact entirely covered, while others bad 
both pests upon them. A year after the application Mr. Little 
came personally to report to us that the spraying bad entirely 
cleaned the bark of hie trees, and on many he could find no living 
pests whatever of either species, and that very few living San Jos^ 
Scale or Oyster-shell Scale remained in the entire orchard. This 
is a remarkable ease of almost eradicating two species of destruc- 
tive Scale Insects by one fall spraying alone, and that upon apple 
trees, where it is generally supposed to be more difficult to kill the 
Scale Insects than upon peach trees. 

The Oyater-sheH Scale is found very abundant upon apple, pear, 
plum, poplar, willow, lilac, soft maple and ash trees in the central 
aijd northern portions of Pennsylvania, and is sometimes so 
abundant upon maple, poplar and apple trees as to prove destruc- 
tive to them. In regions where the San Jos6 Scale has not yet 
occurred in abundance, the Oyster-shell Scale may be the chief of 
the Scale Insects needing attention. 

Poplar and soft maple trees planted for shade along streets or for 
other purposes are often seriously infested by the Oyster-shell 
Scale. A forest of South Carolina poplar trees was planted by the 
Tyrone Paper Company, on a hillside overlooking Tyrone, Pennsyl- 
vania, and was soon found to be badly infested by this pest. We 
recommended spraying with Kerosene Mixture, using about ten 
per cent. Kerosene. This waa done with care about the first of 
August, and being applied at about the time the second brood was 
hatching, it was very successful and resulted in cleaning np and 
saving a large grove of badly infested trees. The chief point of 
this work was the time of the year in making the applicaHon of 
the dilute insecticide. The foliage of the trees was, of course not 
Injured. 
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It wilt be DOted tbat in tlie above descriptioii of Scale Insecti we 
have referred to tlie diAtiDguisbing color of eggs and yoang. We 
believe it possible to determine the genera of the common Scale 
Insects b; these colors alone. For example, the jouug of the San 
Jos^ Scale, and also tbe body of the adult aa when found alive nnder 
the Bbell, is exactly the color of sulfur or a ripe lemon; the eggs and 
young of the Rose Scale are pink; the eggs and young of the Scurfy 
Scale are dark red or turkey red; the e^s and young of the Oyster- 
shell Scales are milky white. The bodies of the adult scales when 
alire and in thriving condition and found beneath their protecting 
scales are practically the same color as their eggs or young. This 
is an important criterion in aiding to determine whether or not the 
insect is dead. 

Many persons who apply insecticides wish to know if these have 
been effective in killing Scale Insects. From an external examina- 
tion of tbe protecting scale atone, it is entirely impossible to tell 
if the peats have been killed by any application that may have been 
made to tbem. It is possible where the pests are numerous to rub 
a knife blade or some blunt firjn instrument over them with great 
pressure, and if an oily juice can be pressed out, the operator is safe 
in inferring that the insects are yet alive, but if they be so dry that 
no liquid can be pressed out of them, they are no doubt dead. How- 
ever, the correct and safe method of determining whether tbe Scale 
Insects be alive or dead is to lift the protecting scale and examine 
the body with a microscope. If it be shriveled, shrunken or dis- 
colored, it is dead; but if plump, full and juicy and possesses its 
normal color, as described above, it is alive. 

We desire to make a further study of the Scale Insects of Penn- 
sylvania with a view toward publishing detailed dates of appearance, 
stages, food plants, and enemies of the same, and cordially invite 
persons interested to aid these studies by sending us specimens 
by mail. They will be named free of charge, with both common and 
scientific names, and literature will be sent free concerning them. 
In mailing such specimens to us the contributor should kindly give 
the date, locality, and name of collector, as well as the food plant 
on which they are found, and wrap the specimens in soft paper, but 
not in cotton. Place the name of the sender on the package and 
mail it to H. A. Surface, State Zoologist, Harrisbnrg, Pa. 
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THE SAN JOSE SCALE REMEDIES. 

(Concluded (rcrm th« October Bulletin.) 

III. BOAP SOLUTIONS. 

Soap solatioDs can be made to kill San Job^ Scale it used strong 
enough, but it requires a greater proportion of aoap than moat people 
think necessary. To dissolve the soap use hot water. 

(k) Whalt Oil 8«ap. 

Whale Oil Soap Is a good iasecticide when used in the proper 
strength and at the right time. During the Bummer while trees 
are in leaf it can be applied, dissolved in water, at a strength of 
one pound in five or six gallons, to destroy young scale insects and 
all kinds of plant lice. It is valuable for holding San Jos6 Scale 
in check during the summer, as it will do this without injuring the 
foliage, and is cheaper and more eCDcieut thau most of the com- 
mercial preparations that are given special "trade" names. Dur- 
ing the time when the leaves are off the trees it should be applied 
at a much greater strength in order to kill off the older Sao Jos^ 
Scale. That which has been found most effective has been two 
pounds of Whale Oil Soap dissolved in one gallon of hot water and 
applied either as a wash or as a spray. This can be used with safety 
to the trees at a strength sufficient to kill the pest at any time when 
the leaves are off, although some persons claim that a fall applica- 
tion will injure the fruit buds and that the only proper time to apply 
a strong solution of Whale Oil Soap, in order to kill the scale and 
at the same time not injure tbe buds, is in the spring just before 
the leaves appear. W^e are conducting experiments with this at 
present and hope to report on them again'nezt spring. 

(0 8eft Soap, Laoadrr Soap, Etf. 

Gkiod old-fashioned country soft soap can be used to kill the Scale 
without injury to the trees by making it as thick as house paint 
and applying it with a brush or sprayer at any time when there are 
no green leaves to be injured by it. The chief point is to be careful 
to cover all the bark from the tip of the furthest twig to the base 
of the tree. Equal parts of soft soap and warm water will do the 
work. Common laundry soap, shaved flue and dropped into hot 
water, made into a strong solution, using at least three pounds of 
such soap to a gallon of water will kjll the scale. Where there are 
only a few trees such remedies are to be rcommended, but where 
many trees are to be treated this becomes too expensive. Tbe 
strong soap solution may be applied with brushes if care be taken 
to cover every part. , 



SUMMARY OF BKSULTS IN OTHER STATES. 



The manufacturers and agents of commercial insecticideB have bo 
unjustly and unmercifully criticized the writer for advocating the 
boiled Lime-Bulfur Wash aa both the best and cheapest remedy for 
the Sau Joa6 Scale that he tulles pleasure in publishing below ex- 
tracts from rariouB publicationB of the United States Qovernment 
and State Experiment Stations, in which the writer gives the results 
the operator experienced: 

The United States Department of Agriculture, — "Experiments 
have yielded such gratifying results that the remedy (Lime-sulfur 
Wash) is now widely used and recommended by the Bureau of Ento- 
mology and various experiment stations. The chief advantage 
which this wash seems to possess are that it is highly effective in 
the destruction of the San Jos<^ Scale, other scale insects, plant lice, 
and other similar pests. It also controls to a large extent the de- 
velopment of certain fungous diseases such as Peach-leaf Curl." 
U. S. Farmers' Bulletin No. 127, page 19. 

Alabama Experiment Station. — "The spray in most general use, 
and at present moat satisfactory, is the so-called Lime-sulfnr salt 
Spray." Bulletin 139, page 17. 

Arkansas Experiment Station. — "The best remedy for the San 
Jos^ Scale is the so-called Lime-salt-aurphur Wash." Bulletin No, 92. 
"Salt is now eammonly deemed annecessary. The Lime and Sulfur 
Wash requires thorough cooking as essential to its effectiveness 
against the San Joa^ Scale." Arkansas Experiment Station Bulle- 
tin No. 95, page 71. 

California Experiment Station.— "Whenever it appears upon de- 
cidnous trees, winter spraying with the Li me- salt-surf ur should be 
resorted to." Report California Experiment Station, 1901. part 1. 

Colorado Experiment Station.— "This wash, when properly made, 
is one of the most effectual applications for the destruction of scale 
insects and eggs of the brown mite." Bulletin No. 114, page 37. 

Connecticut Experiment Station. — "In a general way, however, 
Table VII shows that all of the lime and sulfur mixtures were fairly 
effective in destroying tlie scale, whether applied in fall or spring." 
Connecticut Agricultural Experiment Station Report for 1900, page 
290. 

Delaware Experiment Station.— "If the San 3os6 Scale is present 
and has not been practically vanquished by fall and spring spraying, 
then the K-L-B-P (Kerosene-Lime-Bordpaux-Poipon) is by far the beat 
spray mixture to use." Delaware Experiment Station Bulletin Nrto 
76, page 18. o 



Georgia Experiment Station. — "Georgia fruit growera in many 
partf* of the State, hare, during the past few years, demonstrated 
beyond question the valne of lime and Bolfor as a remedy for the San 
3o84 Scale. Hundreds of orchards that have been spntyed each win- 
ter for the past four or five years, silently testify to the value of the 
boiled lime and sulphur wash." Bulletin No. 21, pages 203-204. 

Illinois Experiment Station. — "The cheapest and most efficient of 
the eleven insecticide mixtures thoroughly tested against San Jo«^ 
Scale were the simple lime and sulfur mixtures (without salt or Wne 
vitriol) dissolved by boiling together." Bulletin No. 107, page 260. 

Purdue University Experiment Station. — "The best remedy known 
at the prest time is the lime-sulfur wash." Bulletin No. 118, page 
417. 

Iowa Experiment Station. — "It has proved very efficient against 
the San Jos6 Scale and it is likewise destructive to the oyster-shell 
scale, the scurfy scale, the case bearers and certain other insects 
which pass the winter in some form on the trees." Bulletin No. 89, 
page 18. 

State Crop Peat Commission of Louisiana. — "By many years of 
work, however, the wash known as the lime-sulfur wash has been 
developed to a high point of efficiency, and is almost universally used 
in controlling the San Jos6 Scale in orchards." Circular No. 12, 
page 5. 

Maryland Experiment Station. — "In view of the results recorded 
in this Bulletin, and the observations made in the various parts of 
the State, there seems to be no spray ttat can bo recommended for 
the control of the San Jos^ Scale, except the lime, aalfur and salt 
solutions." Bullef 1 No. 99, page 88. 

Masaachusetts Experiment Station. — "A summary of the experi- 
mental treatment for the scale, made in this country, indicates that 
there is nothing better than the lime-sulfur where boiling is pos- 
sible." Bulletin No. 116, page 22. 

New Jersey Experiment Station. — "Lime, sulfur and salt, as a 
winter wash, maintained its standard of effectiveness on peach and 
plum, and did better on apple and pear than in 1903-1904." Bulletin 
No. 186, page 8. 

New York Experiment Station. — "Winter treatment: Lime and 
sulfur wash. This mixture has considerable value as a fungicide. 
It prevents curl leaf and has in some cases prevented apple and 
pear scab." Bulletin No. 245, page 134. 

North Carolina Experiment Station. — "The remedy which is at 
the present time most widely used against the San Job4 Scale is the 
Lime-sulfur Wash, applied with a spray pump." Bulletin No. 6, 

™- =*■ ■""" '»• .Google 



Ohio KxperimeDt Statiou. — "If San Jos^ ScaJe is [M«8eDt, spra; 
with lime-flulfur wash. This will also prerent leaf curl," Circular 
■ No. 52, page 3. 

Oregon Experiment Statioo. — "This wash is the most satisfactory 
for San Jos^ Scale and also a good fuDgicide." Bulletin No. 93, 
page 46. 

South Carolina Experiment Station. — 'There are several remedies 
which hare been found effective against the scale, but the kerosene 
treatment i« uudoubtly the best and cheapest." Bulletin No. 65, 
Page 5. 

Tennessee Experiment Station.^-"The lime-Bulfur wash from the 
standpoint of cheapness, accessibility and efficiency is the beet 
spray now known for the San Jos6 Scale." Bulletin Ko. 4, page 13. 

Vermont Experiment Station. — "The best known remedy at the 
present time ia the lime-sulfur wash, which should be applied in 
this section in the early apring." Bulletin No. 129, pages 126-7. 

Viriginia State Crop Pest Commission.— "We still recommend the 
Lime-salfur Wash as the cheapest and most effective for general 
orchard work." Circular No. 2, New Series, page 11. 

West Virginia Experiment Station. — -"None of them (the commer- 
cial insecticides), however, seem to possess the fungicidal properties 
of the lime and sulfur spraya, but as scale killers some, at least, are 
entirely satisfactory and greatly simplify the matter of combating 
scale insects on fruit trees." Bulletin No. 107, page 353. 
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SPECIMENS RECEIVED DURING AUGUST, 1907. 

For each entry of which the species is determined a common 
specific or general name is given, followed by the scientific name. 
Following entries are given with the common name when that is 
specific, and with the scientific name when the common name is 
not specific name, allowing the contributor to follow the list back 
for the general name. 
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P=»I^EDF^ACE^. 



The title of this publication as "The First Report on Pennsyl- 
Tanian Lizards" iodicates the possibility of a second or subsequent 
report. Studies are continuously being made in the office of the 
Economic Zoologist to obtain additional important facts concerning 
the fauna of onr State. There is scarrely a creature found, native 
or undomeslicated, within tho borders of this State of which as 
much is known concerning it as should be known in order to say 
with certainty that it is beneficial or obnoxiouB and to show how 
to suppress it if it be objectionable, or to preserve it and increase 
its race if it be beneficial. 

We need notes or reports of observations concerning the appear- 
ance of such creatures, their habits, haunts, food, methods and dates 
of reproduction, care of eggs and young, enemies, abundance, and 
other points that are worthy of entering into the second and more 
complete publication upon this subject. We, therefore, invite all 
observers to send «s definite records of tlieir observations, in ord*r 
that we may be able to add them to those made by others and our- 
selves, and thus prepare a more useful publication than would be 
possible were it not for the benefits of co-operation in making ob- 
servations and records. 

We also need many more specimens collected at different places 
and at different times of the year, and would, therefore, urge readert; 
to make a special effort to collect such specimens and send them to 
us, by mail or express, at our expense. Specimens should be killed at 
once, by shooting with very fine shot, or by sticks, snares or other 
means, and sent immediately, by mail or express, to the Economic 
Zoologist. They will be acknowledged and identified, qnestions will 
be answered concerning them, and in later publications credit will 
be given to persons contributing them. The next pnblication upon 
this subject by this office will be sent free first to those persons con- 
tributing notes of observations or specimens, and in order to be sure 
to receive the second report, it is well for pers^ons who are especially 
desirous of obtaining it, to make a particular effort during the 
summer to collect and send us specimens or recorded observations, 
such as are desired. 

All communications and specimens should be addressed to 

H. A. SURFACE, ECONOMIC ZOOLOaiST, 



Harrisbnrg, Pa. 
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FIRST REPORT ON THE LIZARDS OF PENN- 
SYLVANIA. 



LACERTILIA. THE LIZARDS. 
Tile Lizards are KcptiU's that nrv not covered with sbields nor 
plates, but the body is usually protected by overlapping scalea; the 
tranea of the uppev and lower jaws are more closelyunited than in the 
serpents, aud the mouth is consequently Dot dilatable. The qnadrate 
bone, which moves freely in the serpents and permits the mouth to 
open to a tremendouB extent in those reptiles, is present in the 
Lizard bnt is joined to Iho skull and does not perform the same 
functions as in the serpents. The jaws of Lizards are always pro- 
vided with teeth, but never with fangs. The limbs are four iu nnm- 
ber, distinct, sometime rudimentary aud hidden by the skin. The 
tail is usually long and is most cases is very brittle and separates 
readily from the body by a slight blow. This serves an important 
purpose in permitting its owners to escape. It baa often happened 
th«t a bird, serpent, or some other enemy has attempted to catch 
a Lizard aud has been greatly surprised to find the tail remain 
wriggling violently while the body of the animal quietly and very 
speedily slips away with safety. The tail is then renewed or again 
grows, but if there is an injury to the bone at the place of separation 
it often results in two or more tails developing and sometimes hav- 
ing the appearance of toes on a foot, thus resembling a fifth foot. 
]t not iinfref|ueutly happens that persons attempting to pick up 
Lizards by the tail find in their hand only the wriggling appendage, 
after the body has disappeared to a place of safety. 

The Lizards are mostly tropical and subtropical in their distri- 
bution, and only five species are known with certainty to occur 
within the borders of the State of Pennsylvania, Some of these are 
so rare in this State that we have found no opportunity to atndy 
their habits, and specimens are desired. None are common in this 
State, as this is very near their northern limit of range, where they 
naturally are more rare. 

Lizards live mostly in very hot and dry places and in such places 
as Salamanders would not frequent. They avoid to a great extent 
water and swamps, although they will plunge into water and swim 
to escape a pursuer. 

A common error is made in referring to the Salamanders as 
lizards. The Salamander is not a Uzard, and in fact does not be- 
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]oDg to the class of reptiles but to the amphibiaoB. They are mofe 
closely related to the frogs than to the Lizards. [See Plate 1.] Sala- 
manders always lay egg» in water or very damp places, and the 
yonng are tadpoles, breathing at first by means of gills, and later 
transforming ioto animals of the same form and apeeies as their 
parents. No Salamanders are in any way dangerous or poisonous, 
and the common fear and superstition concerning these animals is 
entirely unfounded. Their skin is always amooth, without scales, 
and cool, moist and slimy. They should not be mistaken for a 
Lizard. These Amphibians will be discussed in a separate Report 
which we are now preparing to issue as a Monthly Bulletin of the 
Divisiou of Zoology some time in 1908. 

The Lizards lay eggs, or bear living young, away from the water 
and spend no portion of their life whatever in the water, and do 
not undergo metumurphoais as do the Salamanders. All of the spe- 
cies of Lizards found in Pennsylvania reproduce by laying eggs and 
all are readily recognized by the presence of small scales covering 
both the upper and under sides of the body, the four legs present, 
and the long tail. 

It is too commonly and wrongly believed that a Lizard is veno- 
mous or poisonous and can inflict injury. These creatures are en- 
tirely harmless to mankind, and have no power to do him injury, 
although they are decidedly beneficial in their economic relations in 
feeding almost entirely upon insects. A detailed discussion of their 
food will be found under each respective species which we have 
studied in detail. More specimens are desired to aid in these inveati- 
gatioDB. 

LIZARDS REPORTRD IN THE HUUAN STOMACH. 

Another common error concerning the Lizard is that it can live 
in the human stomach and is sometimes swallowed with water and 
causes serious stomach trouble. Quack doctors make use of this 
belief to impose upon their patients, and enrich themselves. No 
reputable physician and no zoologist will accept as true the state- 
ment that any Lizard or Salamander, Serpent or other Reptile or 
Amphibian can live in the human stomach for ten minutes. There 
has been considerable discussion of this subject, but it is well 
established that many patients who have been sufFering from 
stomach trouble, such as severe indigestion, cancer of the stomach 
or some other malady, have found this organ so intimately connect- 
ed with the brain as to cause mental delusions, resulting in the be- 
lief in the internal Lizard or Salamander. 

There has been a great deal published in the newspapers coocern- 
ing IJsards living in the human stomach. We have bad considerable 



CdrrespondeDce upon this subject. One of our most interested cof- 
, respondents is Dr. D. J. Doran, of Gloucester City, N. J. A letter 
from liim and our reply are as follows: 

Prof. H. A. Surface, Harrisburg, Pa.: 

Dear Sir: I see bj published accounts yoar opinion that Lizards 
were never swallowed by people, and as I have given that particular 
subject much study, I take the liberty of writing to you. 

All writers that I have seen, on parasites, agree with you, and 
I also have a letter from the late Professor E. D, Cope, the famoDs 
Naturalist ol the Smithsonian Institute at Washington, D. C, and 
from physicians of all schools saying the same as you, in substance, 
that Lizards, even if taken into the stomach as "eggs" on food, or 
from the surface of a shady spring, would soon be used up by the 
heat of the stomach, being reptiles, and in the process of digestion 
all traces of Mr. Lizard ends. Scientists who have read up on Para- 
sites and pose as authorities continue to deny this, as in your case, 
bat nearly everyday newspapers publish a lizard story, and no good 
denial is ever made. Only the stereotyped denial handed down from 
ages. So it might be asked, "Why don't it settle these lizard stories, 
like the medical myths that are being wiped out every day, one by 
one?" 

There still remain persons who are slow to accept your views as 
final, when we find a Doctor K., a worm doctor, with colored pic- 
tures displayed in his window, showing Mrs. So and So, the lixard 
alleged to be removed, the spring, etc. He issues descriptive litera- 
ture, testimonials about cases of lizards being swallowed and re- 
moved by bis stuff, and has numerous specimens in stock as well as 
cartloads of tapeworms. I cite him to show how the public con- 
tinues to believe that lizards do happen to be an accideatal para- 
site of the digestive apparatus. I took up this subject some years 
ago when a man showed me a lizard, such as is seen on fences, and 
I identified it, showing it was not a newt. He claims it was in his 
stomach three years and came up by vomiting, and he still iosists 
it is true. His lizard could not have come from a "spring" as here 
only Newts are found so if in his stomach the "egg" may have been 
eaten on vegetables that were attacked by some fence lizard, as does 
happen in the case of other parasites. As I don't know the father of 
the tapeworm, I am still in doubt about the lizard, and have no opin- 
ion to state whether lizards could live in a man's stomach or not; so it 
you continue this subject by writing a magazine article relating 
thereto, or any matter published, I would be pleased to know it, as 
literature on this subject is very interesting to me. 

I remain yours respeotfnllj, 

D. J. DORAN. 



Beply; 

"My Dear Sir: I thank jou for your letter calliog my attention to 
the widely spread belief that, no tb withstanding what most physlci- 
cians and all zoologists may have to say, it may nevertheleaa be true 
that such creatures as lizards do live in the human stomach. I note 
with particular interest that you say you, have a letter from the 
late Prof. E. D. Cope, stating that lizards, after taken into the 
stomadi, would soon be killed and digested, and all traces of the 
lizard would end. This is correct, but I should certainly thank you 
most cordially if you would be willing to loan me that letter, in 
order that I could copy it at once and return it to you. I should 
be willing to use it in my forthcoming Bulletin on this subject and 
give you full credit for the same. 

I would call your attention to the fact that such creatures aa 
lizards and salamanders are not parasites, and are not adapted to 
internal parasitic life that other womu endure. They must breathe 
free air or be sufFocated, as could be observed by putting one in a 
bottle and corking it tightly. 

The person who poses as a "worm doctor," with colored pictures 
and specimens whose origin may by no means be authentic, is of 
course, a quack, and the very fact that be makes a display such as 
you mention shows that he is a quack and impostor and cares noth- 
ing about disseminating the truth, but advances only bis own inter- 
ests in obtainiug moaey. There is no doubt about the existence of 
the tapeworm as an internal parasite, and the comparative ease 
with which it can be remedied. Consequently, it may be possible for 
such a person to obtain specimens of these true parasites and catch 
lizards from the woods and add them to his collection in order to 
make it more impressive. .\s long as the public is so uneducated 
as to accept what such quacks have to offer rather than to accept the 
statements of such professional naturalists as Prof. E. D. Cope and 
Dr. G. Brown Goode, they may abide by the results of .their own 
ignorance, as I and other students of such subjects care more for 
the opinion of Prof. Cope and Dr. Goode when definitely expressed 
than for that of all quacks on the earth. 

When the man showed you the fence lizard, which he claimed was 
in his stomach three years and was ejected, you should have learn- 
ed the detailed facts of the case. It may have been a case of hys- 
teria, juild insanity, opium or other "delusion." The mere eshlbl- 
tiOQ of a specimen and the statement of that kind does not make it 
true. This I have proven conclusively in recent correspondence oa 
this subject which I could submit to you if I bad time. 

The fact is, as you say, that this species of lizard does not live 
in the water, om does the newt, and consequently coufd not have 
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been iwallowed by drinking water; and alBO coald not have beeO 
eaten as an egg on a vegetabie. Positively, I do not believe that 
an; liuman atomacb ever contained a live lizai'd, and if an; other 
such creature should find its wa; into the human stomach it could 
not exist there more than a few minutes at the most. 

The tapeworm does not transform into some other higher creature 
but produces eggs from'whicb develop small worms encysted in deli- 
cate membrane, which may not be larger than a pea, and tocomj^ete 
their development must be swallowed with uncooked or "rare" meat 
which they infest. There is no transformation into a large creature 
like a winged insect or lizard, or anything of that kind. 

I do not think it proper to apply the word "parasite" to a lizard 
or salamander, under any circometances, as they are entirely differ- 
ent from the true internal parasites, and if they could be imagined 
aa living in the "human stomach, they would be no more parasites 
than are squirrels which live inside of trees. 

I note the enclosed slip in which you state that Jeffrey's in his 
work on "Parasites" says, "The only reason wby amphibians, frogs 
and lizards can not permanently live in the human body is the mois- 
ture and heat which is at least 80 degrees Fabr., which no speci- 
men of amphibian can resist from two to four hours." I beg to say 
that this is entirely untrue. The real reason why such creatures 
could not live in the human body are (1) the absence of atmosphere 
or any means of respiration, which suffocates them at once, and (2) 
the extreme severity of the gastric juices, would kill them and they 
would be digested. Such a creature would have no more prolonged 
existence in the human stomach than would a piece of beefstake. 
Also Mr. Jeffrey's is wrong in stating that the temperature of the 
boman body is "at least 80 degrees Fahr." We know that it is 
almost constantly 18 degrees more than that, and we also know that 
it is not infrequent to see frogs and salamanders in the open, where 
the temperature of the atmosphere surrounding them is more than 
80 degrees or even 98 degrees Fahr., and lizards themselves often lie 
on hot exposed stones at a temperature of over 100 degrees. Mois- 
ture and such mild temperature as 80 degrees would be congenial to 
the living frogs, salamanders and lizards, and I am surprised that 
any person presuming to be an author should make such a state- 
ment as the above, which you have kiudly copied and sent to me. 

What I shall publish upon this subject will be in my Monthly 
Bulletin, which is now in the course of preparation, and I shall be 
pleased to have you receive a copy of the same. 

Very truly yours, 
(Sipned) 
H. A. SURFACE. ECONOMIC ZOOLOGIST. 
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Mr. Doran was in correspondence with two of tbe greatest au- 
thorities in America npon tbiB subject in 1896, and kiodl; Bent us 
the letters from Prof. E. D. Cope and Dr. G. Brown Goode, which 
give greater emphasis to the statement here made, 'These are 
worthy of publication and preservation and are as follows: 

SmithsoniaD Institution, 
Office of AssistaDt Secretary, 
In charge of U. S. National MuBenm. 
S. P, Langley, Secretary, 
G. Brown Goode, Assistant Secretary. 

Washington, 
Mr. D. J. Doran, Gloucester City, New Jersey. 

Dear Sir: In reply to your letter of June 8, I can only say that 
it is more than improbable, if not altogether impossible, that the 
lizard lived in the man's stomach, as he claims, nor is it at all probable 
that he vomited it up. Stories of this kind are frequently told, and 
the institution is constantly rec^ving them. In the present in- 
stance it may not he an intentional mis-statement on the part of the 
young man to whom you refer. It may simply be a case of self-de- 
lusion. 

Tours respectfully, 
(Signed) 

G. BROWN GOODE, 
Assistant Secretary, Smithsonian Institution, in charge V. S. 
National Museum. 

2102 Pine St., Phila., Pa. 
Dr. D. J. Doran, 

Dear Sir: The man who told you that he had a live lizard in his 
stomach for three years probably lied. All the newspaper stories 
of a similar nature are also inventii^ns of those in charge of the 
^per, or copies of some other journals that have also lied. Tbe 
physicians are right on this point, that it is impossible for lizards, 
etc., to live in a human stomach. If a reptilian egg should by 
ichaiice be hatched in a man's stomach, the animal would soon die. 
As to your last question, lizards are not parasites, so that you will 
•not find any reference to them in any work on parasites. 
Very trnly yonrs, 

(Signed) E. D. COPE. 

We have persistently made effort during recent years to follow np 
hy correspondence any reports in the newspapers purporting to give 
^cconnts of lizards or similar creatures in the human stonf^ch. In 
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no case could we find satisfactory erideuce of the truth of such re- 
port. As the result of our correspondence a few interesting io- 
btances have come to light. For example, in 1905 there was pub- 
lished extensively a report of a lizard having been voided by a 
patient, near Marietta, I'a. The name of the Doctor was given, as 
well as the name of the patieut, and as the evidence was circumatan- 
tial and apparently reliable we -wrote to the physician and received 
B reply that there was a baais for such report, but that in his opinion 
the material consisted of fragments of a tapeworm instead of a 
lizard. Iliia of course is quite possible. 

In 1907 there appeared several published reports concerning an 
actress dying in a Hospital in Omaha, Nebraska, and lizards crawl- 
ing from her mouth at the time of her death. We wrote to the 
Mayor of Omaha, concerning this and he replied that while such a 
person had recently died there, the story concerning the presence 
of lizards, or anything of thnt kind, was entirely false. 

We also received a report of two "lizards" having been vomited 
by a woman in Berks county and that the specimens were preserved 
in spirits and we could examine them ourselves. We sent for the 
specimens and were fortunate enough to procure the two specimens 
in a bottle of alcohol. Upon examination they were found to be Cave 
Salamanders, (^SpeUrpea lottgicauda), such as live commonly 
beneath the bark of fallen logs in this Btate. In their stomachs 
were found Wood Fliea, which showed that within a few hours pre- 
vious to their death they had been living in their native haunts in 
the woods, and had been feeding upon flies flying around the logs. 
Thus they could not have been in the stomach of the woman for 
two years, as was stated. The physician, who knew the woman 
quite well, was at first inclined to believe her story, but wrote as 
later that he believed it to be a case of hysteria or extreme nervous- 
ness, with a possibility of mental derangement, and the women may 
have contrived to collect the salamanders from the woods and dur- 
ing a fit of extreme nausea may have produced tbem to convince 
other persons in accepting her belief as to the cause of her troubles. 
While one of her relatives yet maintains the theory that the crea- 
tures had been in her stomach, the evidence was such that it can 
not be accepted. 
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THE FOOD OF PENNSYLVANIA LIZARDS. 

As far as we can learn, this ia the first time that a detailed atudy 
has been made of the food of Lizards and Turtles, 'and consequent!; 
there must be much interest attached to the definite statements here 
made. Some general remarks bare occasionally been published con- 
cerning the food of these creatures, but it is evident tjjat definite 
careful dissections and a specific study of the subject have been 
almost neglected until the present time. As all specimens and con- 
tents of stomachs are preserved permanently in the office of the 
Economic Zoologist, it will not be a difficult matter for any perBon 
to verify these studies or look over them further at any time in the 
future. The records and specimens of this oCBce are open to the 
free use of investigators who may wish to use this material for far- 
ther studies in seeking the truth. 

It is to be noted that this publication is offered as the First Re- 
port of the Lizards of Pennsylvania. This indicates the contempla- 
tion of the publication of subsequent reports, from time to time, as 
sufficient material accuraulat<*8 in our hands to justify the publica- 
tion of additional important facts. This implies the fact that we 
desire more specimens of Fennsylvanian Lizards and Turtles in 
order to advance these studies to points of certainty. In sending 
this publication to our contributors in various parts of the State we 
are only returning to them onr part in the interest of their own 
labors and assistance. We invite further help along these lines 
for the sake of aiding in ascertaining the truth concerning the crea- 
tures too often dispised and neglected, but which evidently have an 
important sphere in the grand Scheme of Nature. 

Attention should be called to the fact that the creatures commonly 
called "Lizards" are really Salamanders and not Lizards. Salaman- 
ders are Amphibians or Batrachians and belong to the same general 
Class or same Branch of animals as the frogs. They live in the 
water or in damp places, and have moist or slimy skin, lay eggs in 
water or damp terrestrial places from which batch young that have 
gills, resemble tadpoles, and undergo metamorphosis sitnilar to that 
of frogs and toads. Lizards are indeed Reptiles and not Amphibians 
or Batrachians. They have all the attributes of reptiles; they are 
covered with scales, live in warm dry places, — ^never in water, and 
some lay eggs from which hatch young that are not tadpoles, but 
are similar to their parents, while others bear living yonng. 

Although only two species of Lizards were sufficiently common 
in this State to enable us to make a study of their stomach contents, 
we have collected enough specimens of the Swift to give as 
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fairly safe concIusioDB as to food and to sbow it ia of decidedly econo- 
mic value in aidiog to suppress snaiU and insects of objectionable 
kinds. 

Of the specimens of Bwifta examined only twenty-five contained 
food, but this number ia far more than has before been definitely 
examined and recorded. Therefore, even in this limited study cer- 
tain new points are to be brought forth. Of these PennsylvaniaQ 
Lizards tw*nty-five were the species known as the "Swift" and one 
was the "Blue-tailed Lizard." The differences of species are givCD id 
descriptions elsewhere in this Bulletin. 

It ia to be noted that not one Lizard was found with any vegeta- 
tion or vegetable material in its stomach, and we are thus justified 
in the conclusion that Lizards cannot injure vegetation and are 
therefore safe iu orchards and woods, as far as concerns any prob- 
ability of their injury to trees or other plants. Three IJzards had 
eaten snails, and in so doing were rendering an important service 
to mankind in aiding to destroy the pests of the garden. One had 
swallowed a species of crustacean, such as is often found under 
boards in damp places, and known as the sow bog or pill bug, and 
five had eaten spiders. All the Lizards examined bad partaken of 
insect food, showing that they are almost wholly insectivorous in 
their feeding habits. In this connection it is important to note 
that they did not feed on insects belonging to the lower entomolo- 
gical orders- These insects are generally the aquatic species, or 
those living in or near the water. In this fact may be fonod the 
explanation as to why they were not taken as food of these reptiles 
which live almost wholly in very dry situations. Only one aquatic 
insect was found eaten by a Lizard, and- as this was an adult or 
winged Stone Fly it may have flown to a dry region inhabited by a 
Lizard rather than the latter coming to the low or damp grounds to 
find food. 

It is interesting and important to note that six specimens of 
Lizards, or abont one-fourth of the total number examined, were 
found to have eaten grasshoppers. These were nearly all the so- 
called Short-horned species (Acrididae), and are the kinds that are 
quite destructive to vegetation. It is important to note 
that the Long-homed Grasshoppers, of the family Locustidae, were 
not eaten by Lizards. An explanation of what may appear to be 
a choice in favor of the Short-horned species as against the Long- 
homed species is to be found in the fact that in this State the 
grasshoppers belonging to the latter family live mostly in damp 
regions, sncb as are avoided by the Lizards, while the Acrididae or 
Short-horned grasshoppers are found in fair abundaoce even on 
tbe dry and rocky mountain sides whic]i the Lizard frei^n^tB. Thqs 
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tlie place of living or haunt would determine not only the food 
which the creature obtained, but also the natural enemiee which it 
would meet. 

Two Lizards had eaten crickets, but the fact that so tow crickets 
were taken, while so many Bhort-horned grasshoppers were de- 
voured, would indicate the Lizard as a daytime feeder, while it is 
known that crickets would be available for their eneniies by 
night rather than by day, when they are more active and come forth 
from their retreats. It is remarkable to note tliat of the very large 
order of Hemiptera or Bugs only three specimens had been eaten by 
Lizards. Two Lizards contained insects which upon careful exami- 
nation proved nnquestionably to be a kind that are commtmly called 
Stink Bugs, belonging to the family Pentatomidae. This indicates 
that the Lizards do not take their food by smell, and jnay make 
but very little use of the senses of smell and of taste. In destroy- 
ing these objectionable creatures the Lizards are rendering an im- 
portant service to mankind, especiallly in the preservation of cer- 
tain plants. 

Note that the aquatic Bugs were entirely ignored as food by 
Lizards, and this again indicates the important relationship of 
habitat (haunt) or place of living in regard to the kind of food that 
is available and is taken. In this regard strict comparison and 
contrast should be made with the study of the food of the Painted 
Turtle, to be discussed in a later Bulletin. 

While we must chronicle the fact that only one Lizard had eaten 
an adult or winged moth, seven had feasted upon moth larvae or 
caterpillars, commonly called "worms." In the destruction of these 
pests Lizards proved their beneficial quality, especially as shown in 
the fact that two of the larvae were identified as cutworms. It is 
known that the Lizard is a creature which becomes quiet or dormant 
when the weather is cold, and also after night when the air is more 
chilly, and becomes more active in the day time, especially when 
the sun is hot. It is evident that these habits have an important 
relationship to its food, and the moths, being almost wholly noc- 
turnal creatures, would not be expected to contribute extensively 
to the menu of such a creature as the Lizard. The night-flying in- 
sects were not found extensively eaten by these animals. The fact 
that twenty-one per cent, of all the stomachs of lizards contained 
caterpillars is enough to justify the suggestion of placing these 
harmless little animals in orchards to aid in preserving the trees. 

While the climate of Pennsylvania is not adapted to the great 
multiplication of Lizards and it is the opinion of the writer that the 
artificial propagation of Lizards as natural enemies of insects wonld 
not be practical in this State, yet steps toward this might be taken 
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with satisfactory results farther South. We have heard of a froit 
grower in Georgia who paid the colored boys one cent each for living 
Lizards, and upon turning these creatures into hifi orchard, placing 
one on each tree, he found that they not only aided in suppressing 
the insects and other pests of the trees and fruits, but gave par- 
ticularly valuable servici? in preventing tresspassing npon his prop- 
erty on the- part of ignorant and superstitious persons who regarded 
the Lizards as capable of inflicting great bodily injury, and who 
would not therefore thiuk of entering hia orchard under any cir- 
cumstances. 

It is rather surprising to note that only one specimen of Lizard 
was found to contain flies, or insects belonging to the order Dip- 
tera. This may in part be due to the readiness or quickness by 
which these particular insects are digested, and in part to vigilance 
and speed of the flies in natcfaing for and escaping their enemies. 

Beetles form the chief bulk of the diet of Lizards as fifteen, ov 
about sixty per i>eut. of l11, were found to have eaten insects belong- 
ing to this entomological order. It is noteworthy that we found no 
ground beetles in the stomachs of Lizards, and owing to the absence 
of these, and other beneficial insects in general, we must declare 
that Lizards are not justly liable to the charge of exerting an 
objectionable influence on the property of mankind by the destruc- 
tion of his insect frienda. It is indeed remarkable how few insect 
friends or beneficial insects were found eaten by members of this 
group of reptilian life, which are almost wholly insectivorous in the 
feeding habits. 

Three Lizards ate click beetles, which are the adult or mature 
forms of wiieworms, which are so destructive to cultivated plants 
of various kinds. As there is no satisfactory remedy for wire- 
worms, we have very important justification in learning and pre- 
serving their natural enemies. 

Three Lizards were found to have eaten Ichneumon flies, which 
are parasites in insects of various kinds, and thus are generally to 
be called beneficial, but when in turn they are parasites upon bene- 
ficial insects they become obnoxious from an economic standpoint, 
and their enemies would be beneficial in results. However, it must 
be recognized that in the destruction of the Ichneumon flies, and 
perhaps also of spiders, the Lizards are overstepping the strict 
bounds of economically beneficial creatures, as set forth from the 
rather selfish standpoint of mankind. 

It is, of course, to be expected that vertebrates would form almost 
no item in the food of these Lizards, since they are bo very small, and 
in the absence of vertebrate animals from their stomachs they verify 
the justifiable belief that in this State they teed upon no creatorea 
higher than those belonging to the insect world. .-^ i 

I, Coo'^lc 



34T 

In literature, and bj correapondence, occasional reports have 
reached us conceroing lizards in warmer climates having eaten 
Vertebrates such as other lizardB, serpeuts, jnice or even small 
birds, but it must be remembered that such reports come from por- 
tions of the country where lizards reach a very much greater «ze 
than they attain in the State of Fennsytvaoia. While such feats 
may be possiblt- for the larger individuals, it is scarcely to be ex- 
pected for those that are no larger than the specimens that we have 
seen representing the lizard of the latitude of Pennsylvania. 

In referring to the variations of the size of lizards according to 
the latitude, it appears worth while to put into publication, and 
thus on record, the suggestion that specimens of the same species 
of li7,ardB and perhaps of other reptiles, remain much smaller in 
size than do the representatives of the same species from the south- 
ern or warmer jwrtion of the country. Measurements of the speci- 
mens which Q-e have seen in the northern regions compared with 
the measurementfi recorded for the southern specimeoB of the same 
kind give proof of this. The decrease of size in reptiles of the same 
species as we proceed northward is only in harmony with the natural 
laws and conditions observed in other organisms. In going Dqrtb- 
ward even plants become greatly stunted. There is no reason why 
the decrease in size of reptiles could not be attributed to the natural 
working of the laws of Nature, limiting their growth and the amount 
of heat and food to be cbtained as they extend into the northern 
regions, where the warm season is less prolonged, and the amount 
of heat during the summer is considerably reduced, and where the 
food becomes more scarce. These factors certainly would tend to- 
ward the production of smaller individuals. 

Of course, with all reptiles, as with fishes, the kind of food is 
liable to change with the size of the creature, and thus there may 
be a variation in economic influence due to the size, which would 
in turn be due to the latitude and temperature. 

Analytic Key to the Families of Pennsylvauian Lizards. 

A. Tongne covered with scale-like points (papillae). 

B. Tongue long, free or not bound down at front and side, with 
a very shallow and but slight notch in front; bony plates 
underlying the scales; Family I. Scincidae. The Skinks. 

BB. Tongue shorter, free in front, but bound down at the sides; a 
deep notch and two long points in front; no bony plates 
under the scales. Family II. Teiidae. The Striped IJcardl. 
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AA. Tongue covered with very cloae-set, small, soft points (pa(d1Iae) 
like fine velvet, thick, only slightly free around the edges, 
and but slightly notched in front. Family III. Iguanidae. 
The Iguanas. 

FAMILY I. SCINCIDAE. THE SKINKS. 

Different species of Skinks vary in form from short and stout to 
long and worm-like. The tongue is thin, black, moderately long, 
free, slightly notched in front and covered with overlapping scale- 
like papillae or points. The head is covered with regular symmet- 
rical Bhieldjj or plates. The scales are smooth and supported by 
bony plates beneath them. 

About sixty genera are known, including about two hnndred 
species only thereof which are known to occur in Pennsylvania. 
These arc to be distinguished by the following Analytic Key: 

Key to the Bpeciee of Pennsylvania Skinks. 
A. Palate with teeth, with two slits, one from each nostril; ear 

large, front edge toothed. Genus Eumeces. 
K. Body with five yellowish streaks; scales in twenty-eight to thir- 
ty-four rows along the body. 1. Eumecea faaciatvs. ITie 
Five-lined Skink. 
BB. With four yellow stripes; scales in twenty-four rows around the 

body, 2. Eumecef anthracinus. The Black Skink. 
AA. Palate toothless, cleft by a single slit in the middle; ear very 
large, circular. Leiolopisma. 3. Leiol^itma laier<de (Say.). 
The Ground Lizard. 




ng. 2fl. Blue-Uiled lizard lEumeces fasdatus Linn.). Dorsal, ventral and 
lateral vieva of head; and arrangement of scales on side of bod; and on hind 
leg and base of tail, ventral view. Kindly loaned bjr Prof, S. R. Morse, Corft- 
tor ot tin N. J. State MuBeum, from bis Ado. Rep. lOOS. 
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Plat« XXXI. Blue-Ulled Lizard (Eumeces fasctalus LIud.). Donal and ventnU 
TiewB. Kindly loaned by Prof. S, B. Morse. Curator of New Jersey State 
Museum, publlehed In his "Annual Report tor 1906." 
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Plate XXXII. Qroimd Uzard ( Leiohpinna lalerale Sfty). Dorsal', ventral and 
Bide TlewB. KindlT loaned b7 Prof. Morse, Curator of tbe N. J. State Maeeum, 
publiabed In his "Annual Report for 1906." 
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Fl&tfl XXXIII. Common Uzard (.Saloporus undulaius Daod.)- Dorsal and 
Tantral riewe. Kindly loaned by the N. J. State Husenm, pobllsbed "In An- 
imal RepoH (or IHI." 
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He. 1. Mmiecei faaciatus (Linnaeua). Tke FiTfl-liied Skiik. 

This little Lizard is known by the varioua names of the Bine- 
tailed Lizard, Blue-tailed Skink, Five-lined Lizard, Five-lined Skink, 
Red-beaded Lizard, Ked-lieaded Skink, Striped Lizard, Striped Skink, 
"Scorpion" and Blue Skink. It is probably due to its remarkable 
qnickDesB of movement that the expression haa originated, "As quick 
as a blue streak." The proper expression shoud doubtless be, "As 
quick as a bue skink." It is, of course, wrongly called the "Scor- 
pion," as this term should apply only to apider-like crustaceans or 
invertebrates. 

The Five-lined Skink is tonnu in the United States from Massa- 
chusetts and Northern Indiana to the Rocky Mountain region inclu- 
sive, and Houlhward over the Eastern and Central States. 

Wba:t few specimens have been received by us have been from 
widely different parts, showing the possibility of its being found 
over practically the whole State of Pennsylvania; although it is 
rare; and where it occurs it is often not seen excepting by persons 
making a special effort to search for it. Our collections of this 
species are as follows: 
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The Five-lined or Blue-(ailed Lizard is described as being black 
or yellowisb with five yellow streaks, the middle one forked on the 
head, the tail usually light blue, older specimens reddish olive, the 
stripes very faint or sometimes missing; head becoming coppery 
red with age. While it is yet young or not more than four or five 
inches long the lines are plainly visible, but as it becomes older, 
these are lost in the males, while the females retain the distinct 
stripes throughout life. The males become a oniform dull olive 
brown on the body, with bright red about the head. This gives the 
explanation to the common name, "Rod-headed Lizard," The change 
in the color as this reptile Increases in size and age has caused 
some writers to describe it under different specific names 
when found representing different ages. It attains a length of 
eleven inches, while the largest we have in our collection is about 
six inches in length. Its largest size is reached in the Southern 
States, while in Pennsylvania, New York and New Jersey the aver- 
age size of a mature specimen is about six inches. 

Owing to its extreme rapidity it is one of the moat difficult crea- 
tures to capture, and for that reason often escapes collectors, when 
other creatures of the same region would be taken more abundantly. 
The one which we collected in Centre coanty was on a post near an 
2 J'^lc 
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old saw mill, aod after wrapping the entire poet from bottom to top 
lu a sheet of mosquito netting, it wofi eaclosed within the netting 
and even then by a sudden dash managed to escape through a chance 
opening which it saw, and the collector found it necesear; to wait 
until the next day when it reappeared upon the same post and 
was shot with duet shot. Ditmars says of this species, '^he reptiles 
invariably bask or hunt for insect prey within a short distance of 
secure hiding places, such asa burrow under afallen tree oracavity 
in the trunk. Unlike many species of lizards that run for an in- 
definite distance when disturbed, then stop and peer back at the 
object of their fright, the Skink flashes out of sight at the slightest 
shadow. As it emerges from its burrow it looks cautiously about 
to ascertain whether all danger is past and the movement of a finger 
will send it back again." 

These Lizards often ascend trees, and in fact the older ones ap- 
pear to spend considerable time there, Holbrook says, "They 
choose their residence in deep forests and are commonly found about 
hollow trees, often at a height of thirty or forty feet from the 
ground; sometimes in the last year's nest of a woodpecker, out of 
which be thrusts his bright red head in a threatening manner to 
those who disturb his home. He never makes his habitat on or near 
the ground, and in fact seldom descends from the elevation unlesa in 
search of food or water. Although shy and timid he is very fierce 
when taken, and bites severely." The bite is not venomous and 
there is really no reason to fear it in the least. It is the older indi- 
viduals that live mostly In the trees, while the younger ones live 
mostly in hollow stumps and under bark of decaying logs. They 
winter beneath the loose bark of trees where they may be found 
dormant, in company with other creatures hibernating in such places. 

They reproduce by laying fi-om four to nine oval eggs beneath 
loose bark and around which (lie female coils during the several 
weeks that they are inc:ibatiiig, but when the young emerge the 
parents pay no further attention to them (Ditmars). 

The Skink feeds wholly in the daytime and finds concealment to- 
ward evening. Ditmars says, "The Skink is strictly dinmal, seekiiig 
its biding place with the setting of the sun. Its food consists largely 
of insects, hut well-grown specimens will feed upon the eggs of 
birds, or newly born wood mice, often discovered by the lizard as 
it investigates the crevices of fallen trees." Other writers have 
reported the food of this Lizard as follows: 

"It will feed largely on the house fly." — Dr. Abbott, 

"Food consists of insects." — Hay. 

"One kept in captivity ate a number of wood mice" (Oniscas), It 
gorged itself with these and afterward died from wind colic." — Cope, 
in hie "Crocodiles, Lizards and Snakes of North America." page 658, 
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Oar apecimeDS and records have shown that one specimen con- 
tained food, and thie was a measuring worm or span worm, similar 
to tlie Canker Worms, being the larra of a Oeometrid moth. This 
at least indicates the decidedly heneflcial quality of this species of 
aoimal. 

N*. 2. Eumeces anthracinus (Baird). Tk« Black Skisk. 

This little Lizard occDrs in the mountaiDOus or hilly districts from 
PeuDsylvania to Texas, being most abnndaDt in the Allegheny 
Mountains. In the Btate of Pennsylvania it was collected by its dis- 
coverer, Prof. S. F. Baird, near Carlisle, Pa., which is the origin 
of the type. It is rare in this State. The specific name "Anthra- 
cinufl" means "coal-black," and refers to the color of the reptile, 
which has a coal-black band along the back. For this reason it is 
sometimes called the Black-backed Lizard, It is a dark olive green 
on the back with two distinct white lines on each side, while in the 
centre of each pair of stripes and bordering above them is a coal- 
black band. Below the lower stripe the color is olive. The head 
of the adult is reddish, but there is no great difference between the 
young and mature in coloj's. 

The Black Skink has the scales in twenty-four rows around the 
body, and the form of the body is elongate and cylindrical. The 
total length is five and one-half inches, inclnding the tail, which is 
about three inches long. Since this belongs to the same genus as the 
Blue or Five-lined Skink. the habits are no doubt very similar. It 
likewise feeds on insects and must be regarded as beneficial. 

N*. 3 Zeiolopisma laUrale Say. Th« Srtiid Lizard. 

The generic or first name of this species refers to the smooth 
scales, and the specific or second name refers to the band along the 
side. We have not beeu fortunate enough to collect specimens of 
this species in Pennsylvania, but we have seen a specimen No. 3550, 
in Cornell museum, whichwas collected on the Caroline Hills near 
Ithaca, N. Y., April 13, 1892, by Messrs. W. J. Terry and Lonis A. 
Foertes. While it is abundant in the Southern States it is evidently 
rare in Pennsylvania, although it is to be found in this State. It oc- 
curs from New York southward through Florida and westward to 
Southern Illinois and into Mexico. It is called the "Ground Lizard," 
because of its habits of living on or near the ground, and in fact it is 
a burrowing species, often found beneath leaves. It is also called 
the Brown-backed Skink or Brown-backed Lizard, because of the 
color of its back, and Black-banded Lizard, due to the color of the 
dark baud on its side. It is a very small, elongate Lizard, with quite 
small limbs, and more truly resembles a Salamander than does any 
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otQer Lizard. The back is chestnut or brown in color, wbile on eacb 
Bide there is a band edged with white. Tbe abdomen is yellowish, 
the tail blue below and the bead is short. The length of a mature 
specimen is about five inches. 




Pig. ST. Grouad Uiard 
{Leiolopistna lalerale Say). 
Kindly loaned by Prof. 
Horae, CuTBtor of N. J. State 
Mueenm, from bis Ann. 
Rep. ISOG. 

"In some portions of the Southern States this species of lizard Is 
abundant. Holbrook says they might in his day be seep by thoasands 
in tbe thick forests of oak and hickory of Carolina and Georgia. 
They emerge from their relreate after sunset, in search of small 
insects and worms on nhifh they live; yet they appear and dis- 
appear 80 rapidly that they might at first be mistaken for crickets 
or other insects. It is difficult to secure them alive. They conceal 
themselves rapidly under roots or beneath leaves. It is said to 
breed in Georgie in March." — Hay. It is known that this Liwird 
feeds on insects on the ground in forests after night and has no 
objectional qualities. It is, therefore, proven to be beneficial and 
worthy of protection. "Although well protected by its sombre 
hues, these closely matching the ground, the Brown-backed U^ard 
has many enemies in the shape of snakes, particularly the young 
of the genus Ophibolus; the Scarlet Snake also feeds largely upon 
it. The Ground Lizard thrives in captivity if provided with an 
abundance of the proper food — ants, their larvae, and the grubs of 
smaller wood-boring bettles." — Ditmars. 

FAMILY II. TEIID-E. THE STRIPED LIZARDS. 

The animals of this family may be known by the flat, thin tongue 
ending in two long points. Its surface is mostly covered with 
overlapping scale-like projectiouf or papillae. There are no bony 
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plates under tbe scales, as in tbe preceding family. Belonging to 
the famil; of Striped Lizards there are abont one hundred and ten 
species, nearly all from Tropical America, but one occnrs as far 
north as this State. 

N«. 4- Onemidophonia seidineatuii (Linneans). Th< Sil-lllfld Lizard. 

This Lizard is variously known as the six-lined Lizard, Sand Liz- 
ard, Sand Trotter, Sand Skeeter, Sand Sister and the Long-tailed 
Swift. Tbe first or generic name means "wearing leg armoar," and 
tbe second or specilic portion of its scientific name refers to the 
six lines found on its body. 

It is fonnd from Connecticut to Florida and westward to Cali- 
fornia, ntirthward to Nebraska and Wisconsin, while in its south- 
ern range it extends into Mexico. It is distinctly brown, with three 
yellow streaks on each side and the spaces between the lines jet 
black. The throat is silvery, while the under side is bine in the 
males. There is a greenish stripe on the back of the thigh at each 
aide, prolonged on the tail. The older individuals are abont the 
same color as the younger. It attains a length of not more than 
ten inches. 

The Six-lined Lizard is one of the ground-inhabiting Lizards, 
rarely climbing trees, but frequenting dry sandy places. They dig 
burrows in which they pass the night and in which they find pro- 
tection when pursued. The are remarkably swift when on the 
ground, and being keen eyed are able to escape a pursuer withoot 
great difficulty. 

Some writers have written of the food of the Six-lined Lizard as 
follows : 

'Its food is principally inserts. Dr. Coues saw it catch flies in a 
tent." — Hay. 

'It can run with such speed that no insect, not even the wary 
Tiger beetle, can escape it except by flight. It lives upon grass- 
hoppers, cock roaches, tiger beetles and other beetles."— Hartman, 
in "Transactions of Kansas Academy of Sciences." 

"For the most they are insectivorous, but the adults are not 
averse to feasting upon the eggs of small birds that build their nespts 
on the ground. The Lizard cracks the shell with its strong jaws 
and laps up the contents with the long, flat forked tongue. All of 
the species lay thin-shelled eggs. The female scoopes out a hollow 
in the sand and, carefully covering the eggs, leaves them to be 
hatched by the sun's heat." — Ditmars. 

FAMILY m. IGUANIDAB. THE TQUANAS. 

The Lizards belonging to this family are to be reci^ized by the 
thick tongue, almost eptirely fixed to the fiooi* of the ipouth, an^ 
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by the little notchea in front, without acsles, bnt with onl; very 
fine papillae. This is a large family of three hnndred and twenty 
species, found mostly in tbe hotter parts of America, bat with one 
species occurring commonly in the Btate of PenDSylvania. This be- 
longs to the genus Bcelopo'rus, meaning "leg-pore," referring to some 
small pores iu the legs. 

No. 5. Sodoporus undulatus (Latrielle). GvMnw Lizard. 8wl(t. 

This reptile is variously known as the Common Lizard, Brown 
Swift, Swift, Alligator Lizard, Pine-tree Lizard, Pine Lizard, Brown 
Scorpion and Fence Lizard. It occurs in the United States in forests 





Fig. 2S. Common Uzard {Sceloporus undulalus Daud.). 
Kindly loaned by Prof. S. R. Morse. Curator of the N. J. 
State MuBeum, from his Ann. Rep. 1906. 

and along fences as far north as New York and Michigan, and is 
very abundant southward. It is found westward to the Pacific 
Ocean, as far north as Oregon. It is the most common Lizard in 
Pennsylvania, being found in our collections and cwtrlbatioDB as 
follows : (N. B. —The length is given in inches.) 
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The Swift IB greeoish, bluish or bronze with wavy cross baoda 
above, often in the shape of irregular "V'b." On each aide of the 
back is an indistinct paler band, about ten rows of scales between 
the two. The males have a black blotch under the chin enclosed in 
a bine area, and also two large bluish patches on the sides of the 
abdomen. There is no blue on the under side of the female. 

The scales on the back are rather large and very strongly keeled 
and pointed. In this regard this species differs from all other spe- 
cies of Lizards found in this State. The body is depressed or flat- 
tened; the tail slender; the head with large plates on the upper 
surface; the total length is about seven inches. 

The Swift or Common Lizard is found in forests and along fences, 
rather rarely in the northern and central portions of this State, 
bnt mnch more commonly southward. It not only varies in color, 
but has the peculiarity of changing its color at will to some extent, 
somewhat as does the Chameleon of the Southern States, which 
belongs to the same family. In some parts of this State it is 
called the Rock Lizard or Log Lizard, for the reason that it is so 
frequently fonnd on rocks and logs. It may particularly be sought 
around saw mills where there are logs with loose bark, and where 
insects are generally present in considerable numbers. In such 
places the Lizards find not only protection but also food. 

We should again emphasize the point that this little reptile is 
entirely harmless and has no power of inflicting injury whatever, 
although most persons are deadly afraid of it and regard it with 
indescribable horror and fear. The Swift is very easily and quickly 
tamed, and thrives in captivity if kept in a cage entirely dry, given 
as much sunlight as possible and fed on meal worms and other 
soft-bodied insects or upon pieces of lean meat cut fine and moved 
before it on the end of something like a toothpick. We have fed 
them many times by putting the food on the point of a very imall 
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stick or long pin and moving it before tliem enough to make it have 
the appearance of living and moving. They do not feed upon dead 
or quiet objects. 

Ditmars says of them, "Their movements npon a large, fallen 
tree trunk, were very amusing. When approached they woald dart 
at the opposite side of tbe trunk to that upon which one was ap- 
proaching. As the collector's body loomed over the trunk the Lis- 
ard would shift its position until it was directly beneath. If every 
movement of one's approach were slow and cautious, capture was 
comparatively simple, for all to be done was to make a rapid grab 
with the hand on the opposite side of the log from that on which 
the bulk of the collector's body appeared. But alas! This grab 
could not be regulated to the nicety as if you were actually looking 
at your object, and, although the hand approached with lightning- 
like rapidity, the lizard started away from it at the same rate. The 
result was, in many cases, that you did grasp the creature, but by 
the tail. A second later a dark object scnrries over the sand in 
direct line for a tree, and up it darts, while you ruefully examine a 
wriggling tail from which the original owner had twisted itself 
free. 

"The eggs of this species are from three-eighths of an Inch to 
one-half inch in length according to the size of the female. They 
are oval and covered with a very thin papery shell; it is indented 
upon the slightest pressure of the fingers. The eggs may be hatched 
by placing them in moderately damp, not soggy, sphagnum moss, 
and keeping them in an ordinary room temperature, where their 
period of incubation is from six to eight weeks. Concerning the 
reproduction of this Lizard, Dr. Hay adds, "The eggs are said to be 
laid in the sand, probably in little groups. They are deposited about 
June first, and are hatched about July 10th. The eggs are long and 
narrow, are covered with a tough coate, and are without any 
calcareous material. The egg weighs about twenty grains. They 
are abandoned to their fate, but when the young are hatched they 
are treated with the utmost gentleness by all the adults." 

Smith in his "Report of the Reptiles and Amphibians of Ohio," 
says, "The swift probably hibernates beneath old bark. It does 
not become adult nntil two years of age. In Georgia it breeds in 
April." 

In another publication by Eckel and Panlmier, of the University 
of the State of New York, Bulletin No. 57, the authors say, "Its 
eggs, which are long and narrow, are laid in the sand about June 
Ist, and hatched about July lOth." 

Concerning the food of the Swift, authors have written as fol- 
lows; 
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"It feeds OD insects about tbe bark of tree£, abont logs and oo 
fencea." — Fowler in the N. J, State Mnseum Report, 1906. 

"Their food consists of flies, ants, small spiders and the like. Ab- 
bott came to the cooclusioa that their vision is not acute, while 
their bearing is more searching. In endeavoring to catch flies the; 
often missed their aim, although the insects were within their 
easy reach." — Hay. 

'■This lizard abounds in sandy regions, especially along Btreams. 
Examinations of Ave individuals showed that they bad eaten grass- 
hoppers (mostly nympha), ground beetles and leaf hoppers." — Hart- 
man. 

Our examination of the food of the common Swift shows results 
as follows, — the first number being the number of the individuals 
of this species containing the respective kind of food mentioned, 
and the second number is the percentage which were found feeding 
upon this respective material in reference to the total number ex- 
amined: 
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From a study of the above table we get the new and interesting 
point that snails may constitute a very high percentage of the food 
of these Lizards, and at the same time tbey are decidedly insec- 
tivorouB, feeding npon insects, belonging to different families, and 



ofteu taking insect larrae. Tbna the value of this despiBed lissrd 
is distinctly proven and the recommendatioD is given to iH^serre 
these creatures for their beneficial services. 
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ACKNOWLEDGMENT OF SPECIMENS RECEIVED. BY THE 
ECONOMIC ZOOLOGIST. 



We take pleasure in acknowledging the following contribntiona of 
specimens: 

SPECIMENS RECEIVED DURING OCTOBER, 1907. 

For eacli entry of which the species is determined a common name 
i8 given, followed by the scientific name. Following entries are given 
with the common name when that is definite and with the scientific 
name when the common name is not a definite name, allowing the 
contributor to trace the list back for the scienti'fic name as given 
where first mentioned. 
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DEMONSTRATION ORCHARDS. 

Judging from the many expressions received from practically 
every county of tliia State, our recently expressed plan of eBtablisU- 
ing Demonetratiou Orchards in the fruit-growing regious of Peon- 
sylvonia, will prove the most important step for oor fruit growers 
that ha« yet been undertaken in the tState of Pennaylvania. TMb 
plan sti'ikes a popular chord because it meets in a practical way 
the popular demand. This is to be a teaching of the methods of 
controlling orchard pests by practical demoufitratious, conducted 
in an available orchard throughout the entire year, and in fact dur- 
ing the portion of next year for which we have the funds. 

Many of our practical citizens think that it is very easy to write 
bulletins and letters and tell how to do the work of suppressing the 
injurious ineects and preventing plant diseases, but they appear 
to think that it is much more diilicult actually to perform this 
work. Our citizens have rightly said "show me," and it is now for 
U9 to demonstrate these methods on a proper basis in the orchards 
in which we propose to control the conditions to such an extent as 
to show how to produce fruit as nearly perfect as possible, notwith- 
standing the presence of insect pests or plant diseases. In making 
snch a proposition it becomes at once apparent that practical meth- 
ods must be shown and actual beneficial results must be obtained 
or failure is inevitable. 

In undertaking this the person in charge must know his business 
to such an extent as to have confidence in himself, in his work, and 
in the final results. This is in accordance with the most beneficial 
methods of carrying practical information to the tiller of the soil. 
It is to be hoped that in each county where these Demonstration 
Orchards ai'e established the citizens interested in fruit grow- 
ing will make every effort to obtain the information given by attend- 
ing the meetings and visiting the orchards frequently to see what 
is done, and practice the methods in their own orchards. 

The plan at present is for this office to take charge of an estab- 
lished orchard In each of the fruit-growing diatricts of the State, as 
far as the funds will permit, putting the average at about one Dem- 
onstration Orchard for two counties througliont the State. We 
shall prnne and spray the orchard and even direct its cultivation 
and fertilization as far as maj be oeoeMNiry to demonstrate the 
proper methods to nppreM, omtrol or prerent inaect pests and 
plant diseases, properly inrigonte the trees, uid produce fair crops 
of good fndt. Tbewt are aot to be "experimental orchards" U 
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trying new materials or performiug experiments of any kind, bui 
they ai-e for the purpose of demonstiiititig known modei-n methods 
along the latest tested and approved lines in horticulture. 

It is the purpoee of this oflBce to establish such orchards, pre- 
ferably at a public institution, such as the County Home, and 
make annouiieemL'nts through the bulletins, the press, and other- 
wise, concerning the selection made and the dates when certain 
kinds of work will be done in the oi-chard. The public will be in- 
vited to eee the practical work done and then attend a meeting 
where addresses will be given upon the subject, explaining why cer- 
tain things were done and why others were not undertaken, and 
questions will be answered. No doubt arrangements will be madc 
for an evening meeting near each place of demonsti-atiou, when- 
illustrated lectures will be given, showing proper and impr<^>er 
nu'tbods and their results. 

This office offers to supply intelligent direction of tlie work in 
sending a peraon to assist with the pruning, spraying and oilier 
horticultural practice, and also to furnish the mirLerial needed for • 
sjH'aying and also the apparatus if there be none in the orchard. 
The owner will be expected to furnish help in doing the work and 
penult public access to this orchard for the purpose of letting ob 
servers make a study of it and the results. The owner is to liave 
the benefit of the work done and the fruit produced. 

It is desirable to have some young trees and some that are older, 
and also at least a small space for planting a few more, in order 
to show the methods of planting and especially the pruning of a 
tree from the beginning until after it has reached maturity. Soni> 
large or full grown trees are desirable, and if they be infwted 
with San Jos6 Scale, and not in the best condition as to culture, 
care or growth, it will be all the better for this purpose. 

Since the first announcement of this plan in the newspapers we 
have been gratified to receive many letters offering orchards for 
the demon straMons, but after carefully eonsid'^ng the subject 
and talking with many interested persons, it baa been decided that 
it will be best to make use of tbe orchard of the County Homes or 
some oth'er public institution in the county, for the following 
reasons: 

(1) Help can be obtained there for carrying out the directions in 
detail, wliilo on many farms this could not be had at the proper 
time for doing the work in the orchard. 

(2) At a public institution the citiBen* would feel much more 
free to attend, enter the premisea, inspect the work, and see re- 
anlti at any time. 

(3) Thla will be really returning to the county iomethlng definite 
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ia the waj of benefltB, as the production of more and better fruits 
for the institution wU! be a financial aid rendered directly by the 
State. 

(4) The charge of political favoritism thus caa not be made 
against us in accepting au orchard of a public institution, which 
might possibly be made if we should accept an orchard of a private 
individual in a county wh^'re alvL-ady forty or fifty desirable or 
available orchards have been ollered for this purpose. 

(5) Bucb institutions are generally located nearly central in a 
county, and are liable to be available for the greatest number of 
citizens in the county. 

(6) Such inEititutions generally have a room or hall large enough 
to be used as a public meeting room, in which we should desire to 
meet the fruit growers and farmers occasionally for discussion of 
subjects pertaining to the demonstration orchard. 

It is individual help that should be given iu this State, and when 
a man has Invested several thousand dollars in fruit growing and 
arrives at the point that has been reached by many of our more ex- 
tensive fruit growers in realizing the tremendous importance of 
the subject and the great amount of knowledge that must be ob- 
tained in order to push it forwaard successfully, he should be given 
such individual aid as he may need and which can be offered from 
such an office as this. Therefore, it will be our plan to meet the 
individual fruit grower, perhaps first at the Demonstration Orchard. 
' and later in his own orchard, and give such instruction in the 
orchards as may be adapted to their own needs. This will he prac- 
tical help that will necessarily result in much good. 

Announcements will be made through the press, through our bul- 
letins and otherwise concerning the dates of meetings, and the pub- 
lic is cordially invited to make use of the services that are thus 
carried to them. 

There will not be only lectures and the exhibition of methods, but 
also the distribution of literature and scientific as well as practical 
information given. 

The present plan of the establishment of Demonstration Orchards, 
subject to possible modification and announcement, is as follows: 
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STATUS OF SAN JOSE SCALE IN PENNSYLVANIA. 

In a Ballettn issned shortly after eateriog thia ofBce the present 
EooDomic Zoologist pablisbed the Btatement that two Terj im- 
portant subjects before him, which shuold receive considerable at- 
tention, were Bird Preservation and Scale Destruction in this State. 
We now feel that much has been accomplished along both these 
lines. Concerning the former the Audubon Society, which is doing 
excellent work in this State, has rep,^rted to the American Orni 
thologistfi' Union that much of the souMment for bird preservation 
in Pennsylvania is due to the work of this office. This is gratifying, 
and efforts should not cease along this line nntil the public is fully 
educated to the importance of preserving birds both for their ethi 
cal and economic value. 

Concerning Scale Destruction much more is to be said. For about 
fifteen years the San Jos^ Scale has been sweeping over the orchards 
of Pennsylvania like a Are. WTiere it has entirely consumed or de- 
stroyed, new orchards have in some cases been planted, and better 
resnlts are now being seen than ever before because it has forced 
the specilisation of fruit culture, or, in other words, has made fruit 
growing a profession by causing a differentiation between farming 
and hortionltore. The pests gradually destroying the fruit in this 
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State were bo abnodaiit and destmctive tliat man; of the growers 
were discouraged, but tbat the more progrewiTe frnit men 
have learned how to treUt the scale that they no l<Miger fear 
it. Id ever; Count; where much fruit is produced there are men 
who say they have no great dread of th* presence of the once very 
deadly Ban Job6 Bcaie. This is merely because they have learned 
that it is easily and quickly controlled if done in the right way, 
with the right material, aud at the right time. 

On the other hand, therefore portions of our State where the Ban 
Jo84 Scale baa not been known so long and where its ravages sen 
yet not decidedly marked. This is to be compared with a fire rag- 
ing in a city which results in the destruction of old or poor build- 
ings and later in the erection of much better buildings as a result 
of the removal of the former. No wonder Bucb men as Dr. Funk 
and J. H. Hale, among Pennsylvania's and America's greatest fruit 
men, respectively, have both exclaimed, "Thank God for the San 
Jos^ Scale!" 

Almost invariably it is necessary for the San Jos4 Scale to be 
present in a community at least a few years in order to prove its 
destractiveness, and force the attention of the pnbUc to the necessity 
of attacking it if they intend to preserve their trees. It is almost 
imposmble for our Inspectors to get orchardists to take prompt ac- 
tion when they find the San Job^ Bdale for the first tini« in an orch- 
ard where the owner has not already had some experience with the 
deadly effects of this pest. We have received several letters from 
persons stating that if they bad acted apon our advice three or 
fonr years ago, it would have saved them many valuable trees and 
hundreds of dollars' worth of fruit. On the other hand, it is very 
gratifying to know that we have <at hand many letters from pei^ 
sons who state that their action upon advice from this office has 
resulted in completely restoring their trees to health, vigor and use- 
fulness in giring them splendid and profitable crops. From every 
frnit growing county in the State there have come gratifying re- ' 
ports of this kind. Thus it can be understood why we say that, in 
general, the San Jo64 Scale ia under satisfactory control in the State 
of Pennsylvania, although it is spreading in some regions where 
it has not been known long enough to awaken the proper interest 
in its destruction. 

One of the best signs of the times is the recent large production 
of fruits in the Bcale-infested regions, good prices, and especially 
extensive planting of young trees and orchards. From the central 
to the southern and sontheastern portions of Penusylranie the 
planting of young fruit orchards is unprecedented, and reliable 
nurserymen and tree agents have told us that during the past year 
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their salea exceeded those of nearly all preYionB five years. This 
means that the public is now becoming confident of snceess in bbt- 
ing their trees, and particularly becoming fully aware of the im- 
portance and profit in producyig fruit instead of the cheaper farm 
crops. 

Our inspections of orchards have reEtulted in notifying hundreds 
of persons in this State of the presence of the scale, when they did 
not previously suspect it, and in instructing thoasonds as to the best 
and cheapest methods of meeting this pest. Our public demonstra- 
tiooe in methods of maMng and applying the Lime-snlphur Wash, 
which is the best and cheapest remedy known for the San Joe^ 
Scale, have resulted in giving direct practical inetructions to thou- 
sands of persons, and in doing much toward saving and restoring 
the fruit interests in Pennsylvania. 

The work of nursery inspection from this office has resulted in 
cleaner nurseries in this State, and in materially checking the 
spread of this pest upon nursery stock. We can, with all confi- 
dence, recommend home-grown trees for the fruit growers of this 
Btate. Reports upon the orchard inspection and nursery inspection 
will be found in another portion of this Bulletin. 

This office is desirous of taking advanced steps as rapidly as pos- 
sible in consistency with the needs of the subjects treated. It is 
possible to attempt to force new features upon our praetical citizens 
before they are ready for them, but the time is now ripe for a new 
move, which we have for some time contemplated. This is to be 
the establishment of demonstration orchards throughout this State 
for the primary purpose of showing how to control all kinds of 
orchard pests, including insects and plant diseoses, and how to pro- 
dace the best fruit at the lowest cost, upon the practical basis of 
the present known and tested methods. The subject of proposed 
demonstration orchards is discussed in another portion of this Bulle- 
tin. Careful attention is called to this article. 

The work of this oiBce is solely for the benefit of the public and 
the preservation of the property through the dissemination of scien- 
tific and practical knowledge. Therefore, the support of the public 
is requested to the extent of correspondence, giving accounts of 
, opportunity to render service, reports of results of assistance al- 
ready given and results obtain«d, contributions of specimens of ani-' 
mals and ineects of various kinds asked for by us, notes on observa- 
tions of habits of the undomesticated creatures and beneficial and 
injurious insects of this State, and particularly co-operation through 
our local inspectors and demonfitrators. 

No more important step has been taken for the fruit-growing in- 
dustry in Pennsylvania than the establishment of competent local 
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Inspectors in certain districts of the State to act under our direc 
instruction in making inspections, giving demonstrations and re- 
dering sncti help in the control of peats as tbe public ma; need. 
The local newspapers give accounts of the work of these persona, 
puhlisliing their names and addresses, and the public is earnestly 
requested to make use of the services these men have to bring 
them, and encourage them, as well bs report to us anj possible 
questionable transa<^ons or evidences of incompetency. There is 
no possible political influence that can keep any man on our force 
if he be shown to be really incompetent, disbonecrt or disreputable. 
The mere fact that a man represents this ofBce should be enough 
to obtain for him the confidence of the public and assure our 
friends in various pai^s of this State that we believe snch men to 
be of the highest type, and worthy to associate with them and give 
them help. We solicit reports of their work as to whether this is 
satisfactory or not, and shall make every possible effort to render 
the work of the inspectors satisfactory at all times. 

Correspondence may be addressed to them, according to the ad- 
dresses given in another portion of this Bulletin, or to the under- 
signed. 

H. A. Surface, Economic Zoologist, Harrisburg, Pa. 



Detailed Reports of Inspections for 1907. 

(Report of Inspections by Counties and Inspectors i^ving (a) Num- 
ber of demonstrations; (b) Total numt>er of persons in attendance 
at demon^ratioos; (c) number of orchard or rural inspections; (d) 
nnmber of borough inspections; (e) number of rural premises found 
infested with Ban Jos^ Sdale; (f) percentage of rural premises in- 
fested vrith San Jos^ Scale; (g) numt>er of fruit trees represented 
in rural inspections in 1905 and 1906; (h) nnmber of fruit trees rep- 
resented in rural inspections in 1907. In a subsequent issue of thu 
Bulletin we shall publish testimonials from a nnmber of fmit grow- 
ers who have applied remedies for the control of San Jos6 Scale, 
giving their formula with date of application and results.) 
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NURSERY INSPECTION. 
Report of Nursery Inspection in PenoBjlvania. 

During the past year the inspection of nurseries has been pushed 
with more than usual vigor, daring both the summer season and the 
winter. This is the second year tliat we hare inspected nurseries 
during the winter time, and the results are found to be so beneficial 
that it is determined to continue this feature of the inspection. The 
summer inspection commences the first of August and ia continued 
until all the nurseries of the State are thorougbly inspected, which 
is generally until about the middle of September. However careful 
and conscientious the Inspector may be at the time of inspection, it 
is impossible to find all the scale insects that may be concealed 
beneath green leaves and buds during the summer inspection, and 
also there is great danger that the scale may spread after this in- 
spection is finished and infest nursery stock which was clean at the 
time it was inspected. 

In order to be certain to find the San Jos^ Scale and other tree 
pests the February inspection is made when the trees are not in 
leaf, and there is a better opportunity to inspect them thoroughly 
and see that they are in proper condition for spring sales. The in- 
spections have been made with greater care than ever before, and 
the nurserymen themselves have commended it and commented upon 
thtf thoronghnesB with which the present force of inspectors are do- 
ing their work. The results are gratifying to all parties cooceroed. 

When the nursery inspection was first underiaken some of the 
nurserymen were opposed to it for the reason that they thought ft 
was interfering with their rights and property, and that they should 
be permitted to sell the nursery stock grown on their own land if 
the infestation came by means for which they were not responsible. 
They now fully understand that to stay in the business permanently 
and continue to make sales they must of necessity sell good stock 
in good condition and satisfy customers. Thus they have become 
enthusiastic supporters of a very rigid system of nursery inspection. 

The greatest evil threatening nursery stock in this State has 
been infested trees or shrubbery in the vicinity of nurseries, and 
the great danger of the San Jos^ Scale spreading readily from such 
trees to the nursery stock. Several cases of nursery infestation by 
such means were found by our inspectors a few years ago, and this 
justified the movement on our part to force the owners to rid their 
trees of such dangerous pests. As a consequence, last summer we 
gave considerable attention to inspecting trees and shrubs in the 
vicinity of nurseries but not on the same premises, and notified the 
ownePB that their property must be treated by certain means or it 
would be our doty to treet it or destroy it in order to get rid of tb? 
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scale threatening the nurseries, nursery stock and nelghbore. We 
ore much gratified to report that in erery caae prompt remedial ac- 
tion waa taken by the owners, and the results are very gratifying 
to all parties concerned. Nurserymen report that they havB had 
during the past season far leas infestation from scale from sur- 
rounding premises than ever before, and we believe that by this 
method we can reduce the San Jos6 Scale reaching nursery, stock 
and consequently extending into the orchards of this State. 

Our requirements where trees are found infested in a nursery 
are to destroy all trees that can be found attacked bj" Ban Jo86 
Sdale, and fumigate all others from that nursery before they ere 
sold or shipped. There has been considerable complaint made 
against fumigation, some persons claiming that it injured their 
trees, but we know of a series of fumigation experiments which 
show that three times the required dosage of one ounce of the Cya- 
nide of Potassium to one hundred cubic feet of space resulted in no 
injury whatever to the trees or cuttings. It is by all means best 
to bave nursery stock fumigated at the nursery before shipping, 
whether it be infested or not. The reports adverse to fumigation 
have mostly come from persons who wished to be excused from the 
trouble of insuring, by this method, the freedom of their trees from 
pests. 

It is against the law to ship any nursery stock, of varieties liable 
to be attacked by San Job6 Scale, into this State from' any other 
State or Country without certificates twth of inspection and fumi- 
gation being attached to each package, bale or bundle in the ship- 
ment. Persons who have an opportunity are invited to aid us in the 
prosecution of the law by watching for incoming packages at rail- 
road rtations, express offices, etc., which may not bear tags certi- 
fying both inspection and fumigation, as required by our State law. 
Reports of such infringement should be sent at once to the Secre- 
tary of Agriculture, with details of the facts of the case, with the 
name of the shipper as well as the consignee, and the railroad or 
express company carrying the shipment. 

It is likewise illegal to sell, ship or transport any nursery stock, 
for any distance whatever in this State, without said stock having 
attached thereto a certificate of inspection, showing when and by 
whom it was inspected, and if it has been fumigated, a certificate 
or statement of fumigation must likewise b& attached. Purchasers 
are advised to reject all shipments not tagged or labelled in ac- 
cordance with these statements, and notify this office of observed 
infringements of the law. 

The following is a lirt of the nnrseries inspected and licensed in 
the State of Pennsylvania, giving the name, address, and area of 
eadi: ^fc 



ADAMS COUMT7. 
Name. Ptace. 



H. G. Baugher Aapera 

C. A. Stoner GettysburK, ... 

Oiarlei J. Wllaon MummasburK, 

W, B. Grove York Bprlnss, . 

H. B. Plank York Sprlnss, . 

Oyler & Hortman, MummaaburK, 

ALLEGHENY COUNTY, 

EJlliott Nuraery Co., Sprlngdale 

a. R. Elliot, Diamond Market PilWburg 

Mark E. Head Bellevue, 

John W, Jorden Iflllvale 



BEAVER COUNTT. 



Mackall Bros Beaver, 

•Jamefl Smith, Beaver Falls, . 

A. P. Goodwin Industry 

•J. Hoyit Industry 

•Henry Flnley Industry 

"A, J. Freed, Homewood 

•W. A. Freed, Homewood, ... 

•Joseph and Charlea Engle. R. D, No. 1, Beaver 

•Arnold Bros., H. D. No. 1 Beaver Fal la, . 

•Enoch Ettgle, R. D. No. I Beaver 

BEDFORD COUNTY. 

AuBtlQ Wrlgtit Alum Bank, ... 

BERKS COUNTY. 

Wenrlch Bros. Robesonla 



BUTLER COUNTY. 
Butler 6 

BLAIR COUNTY. 



. Bowser .' Newry, .. 

BUCKS COUNTY. 



J. I* Lovett Bmllle 

Henry Palmier, L^nBhorne, . 

Horace Janney Newton 

D. Landreth Seed Co. Bristol 

The W. H. Moon Co Morrlsvllle, 

S. C. Moon Morrlsvllle, . 
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Bucks COUNTT— Continued. 



D. J. Youngken Rlohl&ndtown 1 

8. R. Trach, R. D, No, 1 Sprhietown 1 

Jacob P. Krout, B. D. No. 1 PerkMie I 

CHESTER COUNTT. 

Horrls Nursery Oo Wert Cheater HO 

The Conard ft Jones Co Weat Giwve SO 

The Dlngee A Conard Co Weat Grove iS 

RakeEtra.w ft Fyle Kennett Square 100 . 

J. A. Roberta Malvern I 

Hoopee Bros, ft Thomas Weat Chester SOO 

J. B. Relf Spring Cliy 1 

E. B. Keating, Kennett Square IH 

ClareacA^BarlM ....Weat Orove U 

CL.EARPIEL,D COUNTT. 

W. S. Wright Clearfleia M 

COLUMBIA COUNTY. 

Prank C. Harris. R. F. D Light Street U 

CRAWFORD COUNTY. 

•Anderson Bailey. R. D. No. 66 Cochranton It 

•Henry Roberts, R. D. No. SB Cochranton 3 

•J. T. Reed, R. D. No. SO Cochrojuton iH 

•Park Bailey, Cochranton , 4 

•Samuel J. Coouer, R. D. No. 58 Cocliranton , G 

•Lbwia Swogger, R. D. No. 28 Carlton, l^ 

C. L. Unger. R. D. No. 11 Meadville S 

Pennsylvania Nursery Co.. Shermanavllle 15 

■J. g. Mlarsh Geneva !» 

•L. L. Wood Geneva 2 

•Peter Schaffner, R. D. No. 2, Meadvllie 4 

•James T. Irwin Cochraiiton m 

•Samuel Baliey, R. D. No. 66 Cochranton 1 

Don T. Atkin, R. D. No. 41 LInesvllle, 4U 

•Lee B^iey Cochranton 2 

•Prank Wasson, Ueddvllle 3 

DAUP: in COUNTY. 

C. p. SctlM, R. D. No. 1 H&lltax i 

Andrew Oobie. R. D. No. 1 MIddletown 6 

DELAWARE CXJUNTT. 

P. Z. Supplee Oollingdale 16 

J. J. Styer Concordvllle S 

, Goo'tIc 
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DEI^WASS COUNTT— OmUhimA. 
Name. PkM. 

H. F. Hannimi Concordvllle 

W. K. Caum (LesBee) H&verford 

John O. Qardner Villa. Nova, 

PhllB. H«dg« Co.. S17 Arca4e Building,. Philadelphia or Wayne, 

H. H. BalttoB Newtown Square 

Josend) H. BrlntoTi Oamp Ground 



EIRIK COUNTY. 

•A. F. TounjB North East 1 

■Orton BrcM North East 1 

L. a. ToungB North East S 

•D. C. BoMwlckA Son Ripley, N. T B 

•M. E. Kelly, R. D. No. I North Eaat 4H 

*A. J. TounsB North East I 

•W. Ei. Smith, R, D. No. I,', North East )H 

J. a. Ba«ley North East 1 

PATETEB COUNTY. 

J. St*r]lng ft Son Masontown I 

FRANKLIN COUNTT. 

0«o. H. Wirt (ForeeUr) Mt. Alto 1 

Henry raohoti Wayn^»boro 'i 



JUNIATA COUNTY. 

Joe. H. Ldmdla McCuUough'B Mllla, 

•S. H. Qrayblll RlChfleld 

•Wm. Banks, Mlflllntown 



I>ACKA WANNA COUNTY. 

"Qeorge H. COlvln Dalton 1 

•noyd H. Northup Glenbum 1 

John W. Shepherd, 946 Clay Ave,, Scranton 1 

LANCASTER COUNTT. 

John Q. Bngle Marietta :. t 

A. H. Erb Utitz ^ 

Mburlce Brinton Christiana M 

W. P. Bolton, R. F. D. McCUls Ferry t 

D. D. Herr lAncaateir, ( 

WUson Kready HL Joy I 

•Onw titrr or mmU bolt plute coir. i,. ^^LKJ^i^lL 



UmCASTICR COirN^rr— ContlauAd. 
N«me. Fteoe. Actm. 

0. W. I^ushey Blrd-in-hacd 1 

A. W. Root & Bro., R. Tt. No. 1 Manbelm tO 

DavH 3. Herr Mountville t 

M. H. Muuer I^ncBBter 1 

Hiram Shearer, Eaiiabethtown 1 

B, P. Barr & Co. Lancaster t 

Frank A. Suter Laocaater ^ 

■Mayer & Son, Willow Street 1 

luVWRBNCE COUNTT. 

J. W, Hayes. R. D. Nc. a Bdlnburg 1 

BulB Bnw New Caatle % 

A. S. Moore, New Castle 1 

D. W. FMua New Wilmington % 

LEHIOH COUNTT. 

W. B. K. JohneoD, AllentowD N 

Preston J. KUu^, CooT>ersburs, S 

LUZERNE COUNTT. 

1. A. Drlgga White Haven 

(Handles only native ornamental shruba.) 

Hiss H. A. Maffett Wllkee-Barre, 1 

LYCOMING COUNTT. 

Bvendeu Bros WllUanuiport 1 

MERCER COUNTT. 

■George E. Brockletinnft, R.-D. No. 20. .Jackson Centre S 

•J. W. & J. H. Allison, R. D. No. 10, ...Mercer. W 

•J. T, McLean, R. D. No. 48 Greenville 4 

•Hugh HoKue, R. D. No. £S Carlton. 114 

J. li. Hooibler & Sons, R. D. No. Si Hadley 4 

•W. A. Taylor, R. D. No. 4S Greenville. 114 

•W. R. CribbB Meroer S 

•H. W. Allison, R. D. No. 9 Mercer 4 

•R. 8. Donnell Hadley K 

MONTOOMBRT COUNTT. 

ChriB Eoehler Cheltenham 2 

R. B. Haines 4 Co Cheltenham 4 

C H. Wilson EBtate li^adwyne J 

J. B. Heckler Lansdale 4 

J. W. Tboniss A 9ons. King of Prussia 70 
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MONWiOUBRr COUNTT— Continued. 

Name. Plac«. Acre& 

J. KrsWBon & Sons Cheltenhajn 12 

T, N. Tatea & Co North Walea, 100 

J. B. Hoore Hatfield 10 

Adolph Mueller Hoyt, 16 

T. M«eliaD A Sons, Inc Dreshertown, tl( 

Wm. Sturzebecber, lAnsdale, ^ 

Eldward D. Drtfwm, Weldon H 

Fred Shoosmlth Hoyt, 14 

J. O. StefflD Norrestown U 

SotiMrton Nureerlea, A. W. Bannard, 
Mgr., 125 S. Btli St., Phlla. Somerton IB 

NORTHAMPTON COUNTT. 

Theodore Roth Naiareth 1 

PERRY COUNTT. 
Geo. A. Wagner, R. F. D LandlBburg, IH 

PHILADELPHIA COUNTT. 

W. W. Harper Chestnut Hltl 500 

ThoB. Ueehan A Sons, Inc a«nnantown 75 

T. N. Tatea ft Co Q«rinajutown ( 

John B. Lewla, BuetleCon 10 

A. F. O'Connell, 4103 Qlrard Ave Philadelphia 14 

John 9teven8on'B Son Oak Lane t 



POTTER COUNTT. 
Geo. Ja«kBon Ulyssea, .. 

SNTDER COUNTT. 
W. J. Koch, H. P. D McClure, . 



SOMERSET COUNTT. 



SUSQUEHANNA COUNTY. 



VENANGO COUNTT. 
Venango Nursery Co., R. D. No. 1 Franklin, .. 



*Otin> btriT BT tatil tntn iiluiu onlr- 
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WESTMORELAND COUNTT. 

Name. Place. 

John McAdanu Mt. Pleasant 

V/iOittlNa COUNTT. 

■Silas Decker, B. D. No. 1, Ransom, I^kawuma. Co., 

*P. H, FasaeU Mesboppen 

•W. H. SwartwcMxl, R. D. No, 1 Ransom, lAckawanna Co., 

YORK COUNTT. 

Patterson Nursery Co Stewartstown 

Geo, E. Stein East Prospect 

W. S. Newcomer Glenrock 

E. J. WelBer, R. D. No. 11 Tork 



Licensed Tree Dealere, 

It JB necessary for each tree dealer in Penueylvanla to procure a 
license or certificate from the Department of Agriculture, permit- 
ting him to transact his busness in this State. However, it is not 
necessary for the tree agent to obtain such license. 

The difference between the tree agent end tree dealer is that the 
former represents some one nursery acting for them upon commis- 
sion and aot handling any stock beside that for which he has direct 
orders. Of course it is impossible for any nursery to transact busi- 
ness or sell or deliyer stock in this State, without a license, and 
consequently the person who Is acting as direct agent for any 
nursery is selling under the license or certificate of his firm. Thus 
the agent is regarded as holding a license by yirtne of the one which 
his firm must obtain to transact buBiness in the State. 

By the term. "Tree Dealer" we refer to persons who make a busi- 
ness of buying nursery stock from various places and selling it again 
upon his own responsibility or nnder his own name. Whenever we 
learn of a tree dealer iu this State we ascertain of him the names 
and addresses of the firms from which be procures his stock, and 
we then write to the State Nursery Inspectors in the respective 
States named and learn if the nurseries named have been inspected, 
and if the firms have in every way complied with the requirements 
of the law in their States, and if they have a certificate for selling 
noTBery stock according to the regulations of the said State or 
States. Upon obtaining this information, if all is favorable, a cer- 
tifioate is sent from this ofBce to the tree dealer to sell stock froi 



Tc 



284 

those uorseries wMch we have iuTestigated and found to bare ceF- 
tiflcateB, but from those onl;. If it be foand that any nnraerj the 
dealer named, in any, State whatever, has not complied with the 
\egal reqairements of eaid State and does not have a certiflcate for 
the selling of stock in its own State, the tree dealer is refused a cer- 
tificate to sell stock from that nursery. 

Any tree dealer in this State should consequently be able to 
show hLs certificate from this office and any agent should have cre- 
dentials signed by the nursery which be represents, and which he 
can show. He should also be able to show conclusive evidence that 
his nursery holds a certificate of inspe^ion in the State where tfae 
stock is grown. 

The following is a list of licensed tree dealers in Pennsylvania 
at this date: 

ALIiEOHSNT COCNTT. 

C. F. H&lfast. Wllldnaburg, Pa. 

H. H. Devereaux, SnlssvEile, Pa. 

W. B. Bockatose, Castle ShanDon, Pa. 

L. P. Miller, 1023 Garret St., Pittsburg. Pa. 

E. C. HauBer, Bellevue, Pa. 

Charles Hone»e, Allegheny, Pa. 

X P. Zlnutiennan, Kmswarth, Fa. 

J. M. FallB, 1807 Nunetta Ave., Pittsburg, Pa. 



BEAVER COU.VTT, 



J. C. Wlthrow, Vanport. Pa. 
J. H, Outermuth, Rocheater, Pa. 
A. E. Crouch, Rocheeter, Pa. 

BERKS COUNTY. 

Jacob H. Weand, Reading, Pa. 
M. B. Smeltzer, Reading, Pa. 
Alfred Drelbelbls. Reading, Pa. 
Li. M. Nelschwender, Hamburg, Pa. 

BLAIR COUNTr. 

Jamee Hopkins, Juniata, Pa. 

BRADFORD COUNTY. 

J. F. Oable, Athena, Pa. 

Job. E. Hamilton, R. D. No. IS, Rom«, Pa. 

J. P. SIbler. R. D. No. 16, Rome, Pa. 

BUCKS COUNTT. 
A. P. Krats, iUYor Dale, Pa. 
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BUTLER COUNTY. 

Geo. W, Maine, R, D. No. 32, Callt;ry. Pa. 



CARBON COUNTY. 



Paul Nelhoa, L«blgtatoii. Pa. 
David N. Rebr, L«taleliton, Pa. 
L. B. Wagner, Welseport, Pa. 

CHESTER COUNTY. 

John Alcorn, Malvern, Pa, 
F, W. Rlehardaon, Paoll, Pa. 

CLEARFIELD COU.NTY. 

Thos. W. Munro, DuBois, Pa, 

CLINTON COUNTY. 
W. W. RicWe, Lock Haven, Pa. 



CRAWFORD COUNXr. 



J. C. Eoya, Guy'B MHIb, Pa. 
F. M. Flaming. Cochr&nton, Pa. 



CUMBERLAND COUNTY. 



Im A. Bigler, Camp Hill, Pa. 
D. C. Rupp, Shlremanstown, Pa. 
Towier A Woltt, Carlisle, Pa 

DAUPHIN COUNTY. 

A. H, Shrelner, Harrlsburg, Pa. 

Geo. F. Greenawalt, Hummelstown, Fa. 

T. A. WoodB, Harrlsburg, Pa. 

J. R. Snavely; Harrlaburg, Pa. 

J. M. ChrlsUnaji, Fort Hunter, Pa. 

DELAWARE COUNTY. 

John Wetherill, Cbester, Pa. 

ERIE COUNTY. 

W. 8. WWdo, North Bast, Pa. 
C. B. Povell, Lundy's Lone, Pa. 
W, C. Bnitcbelor, Erie, Pa. 
F. EC Powell, Lundys Lane, Pa. 

FULTON COUNTY. 
X<ew1« H. Wlble, McConnellsburg, Pa, 
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LACKAWANNA COUNTY. 



LANCASTER COUNTV. 

J. S. Holwager, EllEabethtotvn, Pa. 

LEBANON COUNTY. 

Samuel P. Moyer, Myeratown, Pa, 
U. D. M. BaldorS, Myerstown, Pa. 

LEHIGH COUNTY. 
N. C. Beai:hy, Allenton-n, Pa. 

LUZERNE COUNTY. 

W. H, Lanyaa, Hazleton, Pa. 

H. M. ROffers, Dallas. Pa. 

Geo. W. Louk, Sweet Valley, Fa, 

McKBAN COUNTY. 
F. S. Palmer, Bradford, Pa. 

MONROE COUNTY. 
L. D. EHlenberger, E. BtroudsburK, Pa. 

MONTGOMERY COUNTY. 



John Relg, Jenklntown, Pa. 
A. E. Wohlert, Merfon, Pa. 
Ben]. Connell, Hoyt, Pa. 



NORTHAMPTON COUNTY. 



T. S. Headman, SelderEVille. Pa. 
Domlnico Sebaatlno, Roaeto, Pa. 



NORTHUMBERLAND COUNTY. 

H. F. Frank, Montandon, Pa. 

Jos. Harris &, Bro., Shamokin, Pa. 

PHILADELPHIA COUNTY. 

Uoore A eimon, Philadelphia, Pa 

J. R. Glffen, 183* No. WUllngton Street. Philadelphia. Pa 

Wm. Henry Maule, Philadelphia, Pa, 

WaJter P. Stokes, Philadelphia, Pa. 

Henry F, MIcbel Oo,. Philadelphia, Pa. 

Ho«ea Waterer, Philadelphia, Pa. 

Johnsdh Seed Co., Philadelphia, Pa. 

Her^rt Ipman. 2419 College Avenue, Philadelphia, p^, 
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SCHUYLKILL COUNT y. 
Walter J. Keller, Pottsville. Pa. 
W. O. Snyder, MIneraville, Pa. 
D. H. Smith, Haas, Pa. 

TIOOA COUNTr, 
Arthur Ddwardi, Elkland, Pa. 

UNION COUNTY. 
J. a. Oherdorf, MlfBlnburg, Pa. 

WYOMING COUNTY. 
RuBBell Bros., North Hehoopany, Pa, 
A. Ross, North Mehoopany, Pa. 



YORK COUNTY. 



C. H. Snyder, York, Pa. 
J. H. Painter. York, Pa. 
Henry Bverhart, Hancbeater, Pa. 



HABITS OF, AND RBMEDIEB FOB, SAN JOSE SCALE. 

For persons who have at hand oar October Bulletin for 1907 a 
prolonged discussion of the San Job6 Scale at this time is not neces- 
sarj, but as many names and addresses have been added to our 
mailing list since that Bulletin was issued, it may be advisable to 
repeat here some of the chief points concerning the San Jos^ Scat* 
and its remedies. 

This pest is a minute insect not larger than the dot of the lett?r 
"i" in this bulletin, which attacks nearly all varieties of fruit trees 
and much of the ornamental shrubber;, such as Japan quiDce, 
osage orange, mountain ash, currant bushes and other woody plants, 
inserting through their bark its long proboscis and injecting into 
them a poisonous saliva, also sucldng their sbp for its own sus- 
tenance. The poisoning of the trees by the San Jos^ Scale is 
the most serious feature. This is to be compared to the injury 
iutlicted on the human being by attacks of great numbers of mos- 
quitoes. 

The 8ait Jos^ Scale does not lay e^s, but reproduces by bearing 
living ,Toung. beginning in the southern parts of this State during 
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tbfi early part of June and continuing in some years until tho Orat 
of Decpisiber. Several young are born each day ami the ui'.Uiplica- 
tion is 80 rapid that it is estimated and puWisL-'d hy the I'. S. 
Dei«irtmeiii Of Agriculture that one San Joed Scale iMU be the 
ancestor (if three billion two hundred and sixteen niiili.-n pigbty 
thousand four hundred (3,216,080,400) in one aeasoii. 

During lie first day or two of the life of a Pan JosiS Scale it 
crawls about freely over the bark hunting for a place tu ^x itself 
infiort its b^k, and commence to feed. We have known it to 
travel .'18 far aa six feet from the parent scale, or to fix on the bark 
clow enough to be in contact with the parent. The scale itaclf cora- 
raences to form as a water-proof waxy substance that comes through 
pores of the skin and is first white, then becomes darker until it is 
quite dark. It is of greyish color and sonvetimes almost black. 
It is perfectly circular, with a tip or point in the centre anfl a little 
groove or ditch around the jMHut. These characters are visible 
only under a good microscope, but are distinguishing features that 
are sought by our inspectors in determining this pest from among 
the many other scale insects that may be fonnd upon trees or 
shrnba. 

The pest is carried from place to place only when it is young and 
free moving or when it is fixed upon wood that is going to grow 
again. In other words^ after it has once fixed on a ^dece of wood, 
it can never free itself and can never be scraped off and live, and un- 
less this wood continue to live as a part of the tree or aa a graft, 
scion, or cutting, the scale will perish. This means that the trim- 
mings of trees do not, need to be burned in order to get rid of this 
pest, as in burning the trimmings of pear blight and fire bU^t, 
tor example, because the scale will perish npon the branches after 
they are cut off. It is, of course, upon nursery stock mostly, but 
also npon cuttings and grafts or buds, that the scale is carried 
into any new re^^on. 

It is in the young and free-moving stage that the scale is spread 
for short distances from an infested orchard to a neighboring one. 
or from tree to tree, by various means, such as upon the feet of 
birds, upon the feet or fur of domesticated animals, npon the cloth- 
ing of or tools of workmen, upon larger insects that rest in the in- 
fested trees and -the fly to othera, upon larger animals, such as 
cattle walking beneath the branches and carrying the pests that 
may drop npon them, or by the wind itself blowing them throngh 
the air like fine grains of sand or carrying leaves or twigs npon 
which the free young may cling. Any agency whatever that will 
carry small particles, as small as very fine grainB of sawdnct or com 
meal, from one tree to another, would be such as could dJBseminate 



Or spread the San Job6 Scale, Although th« spreading of joung 
Bcale takes place only when it is young and free-moving, it must 
be i-emembered that many young are constantly appearing through- 
out the entire summer season, and consequ'ently there is no time 
during a day or night when it would not be possible for the young 
scale to be cari-iifd from an infested tree to one that waa clean. 
Th-ere is no means of preventing its spread other than spraying to 
reduce its number, thus reducing the chances of its being carried, 
and destroy the English sparrows, which are the chief agents in 
spreading it. 

Enemies. — There are several enemies of the San Joe^ Scale, such 
m the larvEB of the Lace-wing Fliea, the Beetles known as Lady 
Bugs, I-ady Beetles, or Lady Birds, of which there are several spe- 
cies, and also such birds as Chickadees and othera of the very small 
iasect-eating species. In China this peat is held in check by its 
native enemies there, which are chiefly Lady Beetles of a species 
not found in this country. An effort waa made to introduce these 
beneficial insects into America, but it did not succeed, owing to the 
parasites which in turn destroyed it. 

Remedies. — While the scale in sects are young and moving they 
are very delicate and as easily destroyed as plant lice. Mild con- 
tact insecticides, such as whale oil soap, one pound in six gallons 
of water, or common laundry soap, one pound in three gallona of 
water, or common aoft soap, same proportions, of a strong decoc- 
tion of tobacco, or kerosene emulsion, eight per cent, oil sprayed 
over them will kill them. This does not kill the parents or those 
that are sufficiently mature to be covered by the protecting scale. 
Our experiments have shown that it takes more than fourteen 
sprayings, repeated at intervals of two days each, to kill all the 
young as they appear and yet continue the work until the repro- 
ductive ability of the parent is exhausted. Consequently, it ia out 
of the queetion to think of spraying for the San Jos^ Scale during 
the summer time when the trees are in leaf, and having good re- 
sults, without using materials so s^'ong as to destroy the foliage 
and consequently be in great danger of seriously injuring the trees 
or «rhrnbs that are to be protected. 

The proper time for applying remedies for the San Jos€ Scale 
is when the leaves are off the trees or when the trees are dormant. 
Fall spraying is advisable, as it gives time to spray when the 
ground is solid, and the fruit grower may have more time than in 
the early spring when he may wish to be at other work. Spraying 
at any time daring the winter is to be recommended, and will give 
excellent results. This may be done during any day when it i« 
so warm that the spray material will not freeze before it dries 



upon tbe braocheB. Trees sboald not be sprayed when the; are 
wet nor when they are covered by ice. The beet possibl'e time for 
spraying for San J*>86 Scale is in the early spring just before the 
buds start to swell. This is also the time for spraying to kill plant 
lice and many other insects, as well as most fungous diseases. 
One spraying at this time with the boiled lame-suIphur Wash will 
prevent the appearance of the peach leaf curl during the coming 
summer. It is strongly recommended to spray badly infested 
orchards both fall and spring, doing a thorough job, and thos get- 
ting control of the pests. After this is effected, spraying oaee 
every two y«ars will be sufBcient to keep the scale in control, bat 
persons' who see the decided beneficial results of tbe use of tfac 
boiled Lime-sulphur Wash on their peach and plum trees will spray 
every spring, regardless of the presence or absence or reduced nnm- 
bers of the San Job^ Scale. 

Material to Use. — Many kinds of materials are recommended 
more or less for the San Jos^ Scale, but among all of these it in 
definitely proven in nearly all of the States of the Union, as well 
as in other Countries, that up to this time that is nothing so cheap 
nor effective, and in every way so satisfactory, as the boiled Lim«- 
sulphur Wash, thoroughly applied. Oils are b^ng strongly recom- 
mended, especially by the manufacturers and agents, who are en- 
deavoring to make money by selling the same to fruit growers, but 
the great trouble with the oils is tbe fact that when they are n«ed 
strong enough to give proper results in killing the scale, there 'a 
very great liability of injury to the trees by the same. As thia in- 
jury is accumulative, that whidi is done one year remaining and 
being augmented by an application of the same material another 
year, it may prove quite disastrous in tbe end. This applies ae well 
to the proprietary substances or so-called soluble oils as to the 
home-made oil emulsions and oil mixtures. 

The Soluble Oils. — This name is given to certain Commercial 
insecticides or preparations among which are those named "Scale- 
cide," "Kill-o-Scale" and "Targent Brand Scale Destroyer," the 
basis of which is crude petroleum treated with an emulsifier com- 
posed of carbolic acid, resin and flsh oil or some other animal or 
vegetable oil. Some great objections to these commercial insecti- 
cides is (1) their extreme cost, in most cases costing at least ten 
times as much as the Lime-sulphur Wash, and also (2) in the lack 
of fungicidal quality, which tbe sulphur compounds possess, as well 
as (3) liability of injury to tbe trees when used too strong, (4) dan- 
ger in not killing tbe scale when not used strong enoagfa, and (6) 
the fnrtber fact that they do not leave a mark or viable stain on 
the tree* to show the operator any Rpots that may aooidentally 
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bave been missed during the first spraying, Ju order tbat be can 
reach these places and cover them during the second or re-toucb- 
ing spraying, which should always be given. Manufacturera and 
agents of such oils are maidng a great mistake in recommending 
them to be used as dilute as one pai-t of the oil to twenty parts of 
water to Jiill the Sao Jo84 Bcale. We have tested tbem and find 
that tbey are not reliable at this proportion. Tbey would be much 
mwe liable to kill the scale if used in the proportion of one to 
twelve, but this is getting near tbe point of danger for certain 
trees, especially the peach and plum. Un pear trees oils can be 
used with good advanta^ 

Lime-sulphur Compounds. — The Lame-sulpbur Compounds, made 
by boiling Lime and Sulphur together for at least an hour, are by 
all means the best and also cheapest remedies to use for the Ban 
Joe6 Scale. For this purpose use either the Flowers or Flour of 
Sulphur, boiled for at leaift one boar. The formula uB as follows: 

Calcium IJme, 22 ponods. 

Ground or Powdered Sulphur, 17 pounds. 

Water to boil one boor. 

Water added to make 60 gallons. 

It does mot make any difference which material is put into the 
water first, but we make this by mixing the Sulphur Into a paste 
with water in a bucket and dumping this upon the dry Lime in the 
kettle, adding just enough water to slake the Lime while we are 
starting the fire. As soon as it is slaked, the Lime and Sulphur 
are stirred together and enough water added to boll an hour, and 
it is boiled a full hour. 

The next point in the most important of all in doing satisfactory 
work, and this is the straining. Strain it tbroagb a brass wire 
cloth as fine as about thirty meshes to the inch. The beat etrajner 
for this purpose, which we have seen, is a large funnel with this 
cloth set in it in the form of a cone, with the point upward inride 
the funnel. Such wire cloth can be bought of Hall and Carpenter, 
Tin Plate Men, Philadelphia, or of George C. Fager and Sons, Har- 
risburg, Pa. The last-named persons make these conical strainers 
for about one dollar each. Any person spraying vrith any nurture 
or compound of lime can not well be without a conical strainer. 
If the Lime is well strained it will go through any spray nozzle 
without clo^ng, and this is why the straining is a feature of sacb 
importance. It prevents the clogging of nozzles and the bursting 
of hose. Have the interior of the spray tank well cleaned so that 
no particles of dirt may get into the nozzles from this source, and 
strain the boiled liquid into the tank and add enough water to 
make the entire solution up to fifty gallons. Wbaterer solid lof 



gredients may be left may either be put back iu the barrel again 
or may be put around the base o( peach trees to prevent peach 
tree borera. 

Api»aratU8. — It does not make much difference what kind of 
spray pump is used so it is one that gives a strong even pr.'ssurv 
without working too hard. It is important to ust' a lead of at 
least twelve and one-half feet of hose, mth an extension rod six 
or eight feet in length. This extension rod can easily he made of 
ordinary gas pipe with threads cut at one end to fit tbe hose and 
at the other end to carry the nozzles. If it be desirable to take it 
apart for convenient carrying, the extension rod can be cut for 
the purpose and jointed in the middle, making two sections, eacn 
three or four feet in length. On the further end of the extension 
rod there should he an eighth-turn,. or the rod itself should be bent 
slightly at the end. It should carry a "Y" attachment for at least 
two nozzles of the "Vermorel" type. The nozzle known as the 
"New Mistry" is larger and throws a larger spray, saves time, and 
clogs less readily than any other we have used. No person can 
afford the time to attempt to spray his trees with only one nozzle 
on the end of tire hose or extension rod. Use at least two or three 
in the cluster. In general, the barrel spray pump will be found 
most advisable and serviceable for general operations. We have 
found m«st satisfactory results by using a comparatively small 
barrel sprayer mounted on wheels in the manner that swill bar- 
rels are often carried. 

Before commencing to spray the operator should put vaseline 
or lard on the exposed parts of his hands, face and. neck, or shonM 
protect himself so that the liquid will not come in contact with th.^ 
exposed portion of his skin; and he should also cover his bors^a 
with blankets, so that they will not be soaked with the liquid. By 
using a hose long enough it is possible always to keep the team 
and operator on the side of the tree toward the wind, and thus pre- 
vent evil effects from the spray blowing over them. When the 
wind is so variable as to carry the spray back over the team nn- 
satisfactory results will come from attempting the work. It is 
possible to spray the trees from only one side when a fairly strong 
wind is blowing and do good work as far as that side is concerned, 
but it is very important to spray it again from the opposite side 
after the wind has changed or stopped. Thoroughness of applica- 
tion is one of the most important features of spraying for scale 
insects. The trees should be thoroughly covered from the tips 
of the furthest branches to the base of the trunk. There shonhl 
not be one particle of the bark left dark or unsprayed. For this 
reason after the sprayed trees are dry enough to let the operator 



see what spots be Las missed be sbould go over them again eilber 
Ihea or later, aud give a ii'Couching spray. 

Time of Bprajiag.^Sprayiug for t-an Jos^ Scale and similar 
pests can be done at any time of year when the trees are not in 
leaf. In our practical and experimental work we have found no 
injury whatever to the leaves from the Lime-sulphur Mixture when 
applied at any time of year when dormaut or when the leaves ai-e 
off, as it has been equally eliicient in killing the scale in fall, win- 
ter and spring. However, when the salt was added to the mixture 
some injury was experienced to the leaves of peach trees by the 
fall spraying. The best time to spray is in the spring when the 
buds are swelling and just before they burst. The material ap- 
plied at this time will be protected from the washing effects of rain 
as the leaves will soon appear and cover it and it will adhere all 
summer and be beneficial in preventing the fixing of the few youuj; 
scale insects that may come from any old ones that may have been 
missed or not co^■ered by the spray liquid. During the summer 
time or while the leaves are present no insecticide can be applieil 
strong enough to kill the fixed San Jos^ Scale without also de- 
stroying the leaves aud thus proving objectionable. 

How often should we spray? This question is often asked and 
the reply depends upon the kinds of pests for which we are spray- 
ing, the abundance of infestation, the kinds of trees and the time 
of year. For example, we should spray peach and plum trees with 
the Lime-sulphur Wash ev.ry spring just before the buds burst, 
whether San Jos^ Scale be present or not for the reason that it 
is such a tonic to the trees and cleans up fungus disease spores as 
well as other insects that may be present. Also if trees were 
badly infested and were sprayed in the fall only, they should be 
again sprayed in the spring. If this work be thoroughly done there 
will be no need of spraying again as far as the scale alone is con- 
cerned within two or possibly three years from the date of the 
last spraying, but it may be necessary to spray with other mater- 
ials for other pests, such as the Codling Moth and plant diseases. 

Apparatus. — The kind of apparatus to use depends upon the 
size of the trees and the number to be treated. Much failure is 
due to the use of small and worthless outfits. In general nothing 
',.iil give satisfactory results that is smaller than a barrel sprayer 
mounted upon at least a small sized barrel. For small orchards 
and garden spraying we like a half barrel or small sized barrel 
mounted between two wheels pushed by hand Uke a push cart. 
For larger orchard ww-k we prefer a force pump, with an air cham- 
ber, moonted Id a barrel of full bIxs, hauled in a cart or wB^on. 
Tbli 1i large enough and heavy enough to Bpra; treei of any slu 

.Goo'^[c 



SM 

b; merely aeing boee Umg enoa^h to reaoh their tops. For larger 
orcliarda where there is much aprayiog to be doae we recommend 
power spraying apparatus. The power may be gas pressure, com- 
pressed air, gasolene or steam. The geared pon*er apparatus, which 
compresses air into the tank by gearing attached to the wheels 
of the wagon, will not prove satisfactory for medium to large 
sised orchard trees, although it may be all right for spraying small 
trees and field crops. ■ The trouble with geared apparatus is that 
the power runs down quickly when the outfit stops and stands still 
to spray a large tree. 

To reach tail trees and spray them [M-operly it is not so much 
a question of extreme power as of hose long enough and other 
preparations to get the nozzles to the tops of the trees and do thor- 
ough work. One operator should stand on an elevated platform 
constructed of well braced rafter lumber in the wagon bed and 
should be provided with an extension rod of eight or teu feet in 
length attached to the end of a long hose, and he should likewise 
have ladders at hand by which be could climb well to the tops of 
the trees and spray them thoroughly. We wish to emphasize the 
point made in the Report of the General Fruit Committee of the 
State Horticultural Society at the recent Annual Meeting in which 
it was said that the principal cause of failure or poor results fnun 
spraying in this State is lack of thoroughness in the application 
of the material i-ather than any other cause. 

Protection of Operator. — It must be remembered that materials 
that will kill such hardy pests as scale insects must necessarily 
be objectionable to the operator and for thia reason he should 
cover the exposed parts of his skin with vaseline and wear cheap 
leather gloves made impervious to liquid by dropping into melted 
tallow. Horses should be blanketed and team and operator should 
keep on the windward side of trees to prevent the spray liquid 
from covering them. 



COMMERCIAL INSECTICIDES AND HOME-MADE SOLUBLE 
OIL. 
There never was such an effort to place commercial insecticides 
on the market in this State as at the present time. The chief argu- 
ments for the commercial insecticideB have been ease of preparation 
and easy working of apparatus. The ohief p-oints againat 
them have been (a) excessive coat; (b) the danger of not 
killing the scale Insects if used too dilute; (o) the danger of injoring 
or killing the trees if used too strong, and (d) the important fact that 
with most of them do stain ii made on the bark to indicate where 
the spots were mksed and most be retoooheA. 
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Among the commercial iasecticides which have recently been 
popular are chiefly the so-called soluble oils. They have not acted 
as fungicides, notwithstanding what agents and manafacturere claim 
for them, and besides this fact their cost has been so high as to be 
prohibitive, that they did not give general satisfaction. From all 
over our State, and from every State in the Union, the reports come 
more emphatic than ever before that the best, cheapest, surest and 
most desirable material to use for Scale Insects is the boiled Lime- 
sulfur Wash. Fortunately, the preparation of this is now assuming 
8 commercial aspect, and good and reliable concentrated Lime-sulfur 
Wash is now being placed upon the market, which according to 
results of our latest tests, will prove fully as meritorious in all 
points as the homemade lime-sulfur solution, with the one excep- 
tional feature of the slightly additional cost. 

Much has recently been said concerning the homemade prepara- 
tion of the soluble oils. This can be done at a cost of less than one- 
half the commercial products, and according to our recent orchard 
tests and experiments, they apparently give as good results as any 
of the commercial insecticides of their class. To make them it is 
necessary to make an "emulsifler" or a liquid which is to be stirred 
into the stock solution of oils to make the stock or concentrated 
solution, which in turn is to be dilated with water or dissolved in 
water at the time of spraying. 

The emulsifler is made as follows: (From Del. and Conn, Bulletins.) 
Crude Carbolic Acid (100 per cent), 2 quarts. 
Good straw-colored Fish Oil (not veterinarian), 2^ quarts. 
Caustic Potash (granulated) or stick Potash (75 per cent, pure), 
1 pound. 

Mix these together and heat in a covered iron kettle to three hun- 
dred degrees Fahr. (300° Fahr.) Cover the fire, or remove the kettle 
from it, and immediately add Kerosene, three and one-half (3^) 
quarts, and water five (5) quarts. Stir well. This is the liquid 
called the "emulsifier." The commercial caustic potash, such as is 
used for making soap will not do, neither will caustic soda take its 
place. Also the low grade of fish oil, koown as veterinarian fish oil, 
should be avoided. The only apparatus necessary is an iron kettle 
covered with boards or lid and a thermometer graduated to three 
hundred degrees Fahr. Id fifteen minutes after placing it on a good 
fire the desired heat of this temperature can be reached. 

Make the soluble oil or stock mixture in its concentrated form 
by stirring together the following: 

Emulsifier, 8 parts; Crude Petrolenm, 18 parts; Besin Oil, 4 parts; 
W«t«T, 1 part. 

ThU oan be made at asy time, as npon raii^ days or during bad or 
oold weather, and ean be kept in tlila oonoratrated form until 
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wanted. For use stir one part of this homemade soluable oil iolo 
sixteen paits of water. The cost of the stock mixture of oil after 
rendered soluble is about sixteen or eighteen cents per gallon, 
making the cost of the dilute mixture, when ready to apply to tlie 
treea, about one cent per gallon. 

SPECIMENS RECEIVED DURING DECEMBER, 1907. 
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Plate XXXV. Houses No. 1. 2 and 3 trom "The Story o( a Martin Colony." 
rrom photograrphs taken by the author, J. Warren Jacobs, WayneBburg. Pa. 
The two upper pictures were taken while the birds were collecting on the 
house. The central picture Is from a anapahot as the birds look fliKht from the 
houae. The lower pictures are from photos taken while a numfter of birds vrera 
resting on the houses. These show the ordinary scenes while the young aj« 
belHK coaxed out or their reHpecllve homes by their parents. 



Plato XXXVI. (ft) House No. 4. contalninK 
Blxty-alx nest roomfi. PYom a photograph taKen 
JiUy 16, 190T and reproduced by Mr. J. Warren 
Jacobs, In his second edition o( "The Story of 

a Martin Colony." 



(b) Martin Houses Nos. 3 and 4, In poBltlon,i\ C_tOOQ IC 
siiowInK their surroundings. From the second *--' 

edition of "The Story of a Martin Colony." From 
photograph taken June 15, 190T. 
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DooliD Vallej*, and from the valle;» comiag into the Ohio from 
the opposite side of the river. When the birds reached the towu 
which was at about dusl£, they would circle around before settling 
OD the wires. 

From the foregoing it would seem that oar beloved House Martiu 
is in no immediate dangei' of extinction, uotwithtstaudiug bad 
weather conditions, during the past four years, bare affected tbem, 
at nesting time, all over Eastern United States, and in some sec- 
tions, especially the New England States, where tbey once thrived, 
they are now almiost extinct. 

My own colony, which increased steadily from 1896, until about 
eighty pairs aeeted in IWi, and which is provided with the beet 
accommodations, and aiTorded the best protection from persecu- 
tions by man, cute and sparrows, has been reduced one-half, on two 
occasions by disastrous weather conditions. In 1905 nearly 100 pairs 
bad collected at my bird houses. Several pairs went el«ewhere at 
nest-building time, and cold, damp weather at fre<)ueut intervals 
BO interrupted and retarded the remaining birds in their work of 
nest-building that their numbers continued to decrease until barely 
40 broods were raised. 

Very much the same fate befell them in 1906, but there were on 
July 8 twenty-three occupied nests in house No. 5, and twelve or 
thirteen in each No. 3 and No. 4. All young which hatched at m.y 
colonies, and at all others in and near this town, that year, thrived 
well, and a good increase over the previous year was noticeable. 

In the latter half of March, 1907, this section experienced un- 
usually fine warm spring weather which brought many Martins to 
the various bird houses in other parts of town; but, strange to say, 
none bad yet arrived at my premises until April 3, and this one 
was killed by the unprecedented April freeze, which continued un- 
ceasingly until about the 19th of the month. During this period, 
all the Martins — at least a hundred — which had arrived in this lo- 
cality, perished from cold and starvation. It was about the last 
of April before the Martins again began to arrive. After May 
first they had a fair season, and success with their broods, but the 
annual production did not show an increase over the previous year. 

With the coming of spring these birds will again be moving north 
to their nesting boxes, and with fair weather and no mishaps, this 
year will see an increase in the nesting pairs. 

The Purple Maitin is one of most beneficial of birds, 
living ontirely upon winged insects thousands of these 

FOOD, pests are captured daily, in the vicinity of a thriving 
colony, for the menu of ench brood. The further 
fact that the young remain in the nest rooms abotit 
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four weeks, to be fed by tbeir parents, increaseB this bird's value 
us an insect destroyer. 

- In cleaning out my bird bouses, after the broods have deported, 
I have examined the contents of the debris left behind and find 
from a fourth to a whole pint of undigested remains of insects. A 
predominance in this dirt is the hard wing-sbell or case of a siuaU 
Black Beetle we see in the air in tbe morning and evening, and 
sometimes throughout the day. In a teaspoonful of this dirt tbere 
is from 200 to 500 of these little wing coverings, and theRe, too, 
form only a small part of the debris left in the nest-room — tbe bulk 
being undeterminable, and on the whole represents only a portion 
of the excpement of the young, much of it t>eing carried away by 
the parent birds. 

It is just such insects as these that the birds are capturing when 
we see them soaring, wheeling, darting and gliding to and fro, 
high in air. They spend about sixteen houi-s, every day, in search 
of food. It undoubtedly requires hundreds of thousands — if not 
millions — of insecta to feed an ordinary brood <of Martins and sus- 
tain them and their parents until the time arrives, late in August, 
for them to take tbeir departure. 

Think of what this means to a commumty, and pause to realize 
the service rendered mankind by only one species of insectivorous 
birds. 

In the summer of 1907, there was nesting in and around the 
town of Waynesburg, between 200 and 250 pairs of Purple Martins. 
The writer made several visits to the various colonies and found 
fair-sized broods flourishing. Three or four seemed to be the rule. 
Now here wos about 800 young, which batched between June first 
and fifteenth, and remained with us until after the middle of Au- 
gust — o^1er two months — and between iOO and 500 parent birds 
who remained nearly five months. Over 1,200 insect-hunters, all 
to live and thrive on these most destructive pests. To express the 
number of insects consumed by the Waynesburg colonies alone 
would demand a long line of figures; and from what I am led to 
t>e!ievc, after years of observation and examination of the debris 
from the nest rooms, it would require the filling of a bushel meas- 
ure, at least a few times, to meet the demand of a season's nesting 
at my own colonies. 

There are only a few sections of Pennsylvania 

where the Martin cannot thrivf>^ 1 refer to the 

DISTRIBUTION, higher mountain ranRcs. The bird really belongs 

to, or is most abiintlant in the Carolinian Life 

Zone, sections of which touch our Slate on the 

southeastern and southwestern comera, but it is also adapted to and 

is common in the Transition or .-Mlcghenian T.ifp Zone, which covers 
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most of this Commonwealth. The higher mountain ranges are in 
the lower Canadian Life Zoue of the Boreal Itegion, and out of the 
common range of the I'uiple Martin. 

There may be wide expanse of territorjf, well adapted to the 
Martin's habits, in whieli it does not breed, because no induce- 
ments have been advanced for its consideration, or if such have been 
offered in suitable localities and not accepted by the birds, it is 
probably because the new house waa far from any breeding colony, 
where there is an annual overflow of young birds to seek new quar- 
ters upon their return from the South. 

The Martins, both old and young, return to the house of 
their nativity as long as it will accommodate them. When' 
HABITS, the young, of the previous year, return in such force as 
to overcrowd the old home, they are fought out by those 
already in possession, and retreat to new (luurters, 
which will be selected near the old home if such exists. 
Therefore, the hope of establishing a new colony, de- 
pends, chiefly, upon an overflow, or a supply of surplus young 
'birds from a neighboring colony, or discontented adults from ne- 
glected or dilapidated bird boxes. I know of colonies in this 
county which are five miles apart. It would be an easy matter for 
residents living between these points to establish oolonies, and 
many times this distance from any known colony should be no dis- 
couragement to the person who is willing to make an effort to es- 
tablish the birds. 

These birds travel over wide expanse in quest of food. I have 
followed my birds three miles from their home boxes when they 
were procuring food for their young; and during their summer stay 
in this region, they, no doubt, roam over the whole county. 

Where the country is of similar nature in climate and is not 
traversed by mountains of high altitudes, 1 am of the opinion 
that new colonies may be started within a radius of twenty-flve 
miles from a well established colony, especially if there be an over- 
flow or surplus of young birds, or if the original boxes be allowed 
to become dilapidated, or the colony be neglected by allowing the 
Sparrows to fill the nest rooms with rubbish. 

In the February, 1904, issue of "The Monthly Bulletin 
MARTIN of the Division of Zoolopj" I gave an extended article 
HOUSES O" *h^ construction of bird houses for the Martins, and 
will here state briefly that the compartments should be 
Cx6x6 inches square, or a little larger, — not over 6x8x7 inches. For 
each room, there should be only one oponing, 2^ inches square, on a 
level with the floor one inch above it, and a small perch at the bottom 
of each entrance. The house should be well pninted 11 jKiint all mv 
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boxes white, with colored trinmuDgs), and joints Id the roof shoald 
be tinned to keep out the rain. A few dollars will pay for all ma- 
terials for a neat, serviceable box with several cooma, which can be 
cOQgtructed during idle hours, aud the result enjoyed throughout 
the summer. 

The height of the house above the ground should be between 
twelve and fifteen feet Id quiet premises; and higher, if in a very 
public place, or where childreu use the lawn for a play ground. 
When I first established my Martin colony I had no children, but 
since th^t event I have been blessed with a small "colopy" of my 
own kind, who romp and play over the lawn which encircles bird 
house No. 3. This box used to be a favorite with the birds, but 
I noticed a decrease in the number of its occupants, especially 
in the years when the birds were reduced by the elements, leaving 
surplus rooms in the other houses. Those remaining seemed more 
timid than formerly, and as I bad made a two-foot fill iu this part 
of the lawn, I concluded the bird box should be higher. Accord- 
ingly, last spring, I raised it to 16^ feet above the ground, and it- 
wa6 better patronized by the birds. 

My friend, Mr. J. M. Walker, of New Bethlehem, Pa., has sent me 
a photograph of his bird home, wbicb was well patronized by the 
Martins the past season. It consists of a cluster of four boxes 
surrounding the top of a 50-foot pole, with a roosting shed eight 
feet long above them. Under the protecting roof of this shed, the 
old birds gather their broods to spend the night, after they are 
strong enough to leave their respective nest rooms. He writes me 
that his birds bad a very successful year in their remarkably high 
aerial castle. 

After your efforts to establish these birds once results in suc- 
cess, you are assurod of their continued return each y^r, as long 
as you give them proper attention and protection, and as long as 
the birds do not meet death in some way. 

That is the queetiOD. You must first build your 
HOW bird house and experiment by erecting it in a con- 

TO GET spiciious place, and wait for the birds. Keep out 

THE BIRDS? tl*^ sparrows, !uid if no Martins come the first year, 
try a second or a third time. In new territory the 
box should be up early in April, to attract i>assing migrants, but 
near old colonies, the latter part of that month is soon enough to 
put op a box. 

If you are interested, it is well worth an effort to try to estat)- 
lierh the birds, and a man or Iwy with two good eyes and strtHig 
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actiTe arms, haa plenty of leisure time to build a bird bouse. My 
friend, Mr. John T. TimmoDS, of Cadiz, Ohio, is blind, but he built 
an elaborate bird house for his residence grounds, that he might 
bear these fine birds, although ho could not see them. He was 
successful, and writes me of the great pleasure he has of listening 
to the babbling warble of the birds^ 

In conclusion, I wish to give the results of my experiments in 
re-establishing these birds in communities far from my breeding 
col(HiieB. 

Several years since, I sent to a gentleman in Elmira, N. Y., 
a pair of old birda which he liberated, but not according to my 
instructions, which might not have succeeded anyway. Ee never 
saw the birds again. 

For several years I sent Martins' e^s to Chas. H. Kingsbury, 
Barnard, N. T., to be hatched in Barn Swallows' nests. In nearly 
every instance the eggs hatched, but accidents befeil the young 
birds. At another time I sent eggs to Wm. C. Horton, Brattle- 
boFO, Vermont, to be hatched in the neets of Tree Swaltows, which 
had taken possession of his deserted Martin house. These eggs 
hatched, but after two weeks' constant care by the foster parents, 
Mr. Horton found something bad killed all the young birds and 
carried t^jree of tbem away. 

Mr. Kingsbury made another effort to establish the birds last 
year, by raising by hand, six young birds I sent him from my own 
and Mr. Reese's colonies. He stated that it was wonderful the 
number of insects these yonngstero devoured; one of his farm 
hands occupying his entire time in tending their wants. Two of 
the birds died, one escaped, and the remaining three were sean 
with a flock of Swallows, some days after they were liberated. He 
may see the return of these birds with the coming spring. 

The White Race is not wholly responsible for the House Mar- 
tin erolving in its nesting habits from the natural cavities in trees 
and cliffs to the elegant home-like nesting boxes with which it is 
now provided. True, the white man's high state of civilization 
and culture has perfected the scheme, but to the American Indian, 
who loved and honored this bird, must the credit be given for 
first providing rudely constructed receptacles for its accommoda- 
tion. 

Waynesbnrg. Pa.. Pebruary. 1908. 



THE STORY OF JOHN STOUT. 

In the city of , where the writer was supervisor of Nature 

Stody, there was .an ungraded school in connection with the public 



318 

school system. Into this nngcaded room were placed all of the 
very slow children and also the very bad or supposedly incorrigible 
ones. To keep the boys occupied they were given more manaal train- 
ing than was assigned to the other pupils, and in fact they were ia 
the carpenter shop during the greater part of every aftemooD. 
They naturally desired to make things and become doers by doing, 
rather than merely to saw nod plane boards. They instinctively 
recognized the fact that sawing and planing and pounding amonnts 
to little unless it be for some definite objective purpose. These 
boys delighted in making bird boxes, and under the direction of 
the writer they constructed several, vieing with one another in 
modiAcations of arcliitecture and fancy trimmings. Many of these 
boxes were but plain structures witli a hole near the top of each 
of Bufficient size to aJmit the entrance of the bird, but at the same 
time permit it to defend itself against intrnders. 

It was recommended that the boxes be placed in the yards, gar- 
dens or lawns, and that the boys make observations as to what spe- 
cies of birds would inhabit them, dates when the birds came, which 
of the two (male or the female) apijeared to be the ruling factor in 
making choice of nesting box, how soon after selecting a neeting 
site they commenced to carrying nesting materials, what materials 
they first carried or how they commenced the nest, the. final ma- 
terial to be taken in, when the eggs were laid, their number, size 
and color, when incubation or sitting commenced, when the eggs 
were hatched, the food carried to the young, the care given the 
babies, length of time they remained in the nest, efforts of the 
old bird to teach the young to fiy or sing (if such were made), ene- 
mies of the birds that might appear, their actions toward other 
birds, and snch other points as could be observed and recorded. 

There was a definite purpose in the mind of the writer in doing 
this and in thus directing the boys to become thoughtful observers 
of Nature. On a bright Saturday afternoon a few weeks previous 
to the time of making the bird boxes the writer had traced this 
crowd of boys along a valley road, through the woods and along 
the lake by a path of death and destruction which they had left 
behind them. Dead and crushed butterflies were seen, snakes lay 
bleeding in the road, and turtles with their shells broken, hut th.^ 
animals, not yet dead, lay in the cold water at the shore of the 
lake. All were to be seen telling the story of thoughtless and use- 
less slaughter by a crowd of boys who were out seeking rome- 
thing to do, and were already starting on the downward course 
by their thoughtless attitude toward Nature, and in fact by their 
cruelty in the destruction of Nature's creatures of which they knew 
so little. These boys did not need lectures on cruelty to animalft. 
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nor was their reformation to be brought about by severe flogginga. 
They were boys full of the exuberance of life, and like many boys 
under such circumstances they were simply taking it upon them- 
selves to exhibit their superiority over the lowly creatures about 
tbem. However, such a start is dangerous and should be cheeked 
in the right manner. ^Ve should commence by implanting into 
their fertile brains the seeds of thougbtfulness toward Nature's 
creatures, and kindncse and loving care for them. lustead of call- 
ing their attention to their thoughtless, cruel deeds, they were in- 
duced to make bird boxes for nests for their feathered friends 
and to put up these boxes in such places as they could find con- 
venient. 

The nesting buses were constructed and duly put in place. After 
a time reports commenced to come concerning the actions of the 
birds viaiting tbem. One boy reported a combat between Chicka- 
dees and Bluebirds attempting to use the same box. Several per- 
sons reported the English Sparrow having appropriated the new 
quarters. Others reported that they would be obliged to hang out 
a sign, "TO LET," in order to attract the attention of the birds 
and canse their works of art to be no longer ignored. 

Among the boys giving enthusiastic reports was little John 
Stout, who came with eager face and bright eyes one morning, say- 
ing, "Oh, do you know when I took my bird box home the other 
day there was no place to put it except on the post that mamma 
ties her clothes line to, in the back yard, and so I nailed it up on 
top of the post, and yesterday two little Jennie Wrens commenced 
to build a nest in it, and what do you think they used for the nest? 
Nothing but sticks! Wasn't that funny? I would have thought 
they n-ould be using feathers and nice soft stuff of that kind, like 
the English Sparrows do. They carried in little sticks, and sorae- 
ttmes they got crooked ones, and sometimes forked* ones that 
wouldn't go into the bole and then it was fun to see them pnsh 
and tug and pull and work and turn the stick to make it go in, and 
when they would find out that they could not get it in, they would 
drop it and then look at it as though they were disgusted, and they 
were so busy building their nost they did not seem to see me and 
I could get as close to them as I am to yon, and they did not seem 
to care for me nor to be afraid of me at all. My! but it was fun to 
watch the old papa bird and the old mamma bird, both working 
at it like as if thoy were really in earnest about getting their new 
lome ready, and every once in a while they would fiy to the clothes 
line and sing a fine little song. You bet 1 won't let anybody hurt 
them birdfl nor throw a stone at tbem, for they are going to live 
in our back yard there and we're going to be friends." (^ooolc 
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Thus had the seeds of thou^htfulness and kindness germinated. 
The boy's heart was touched, aod bis whole nature was 
changed in its attitude toward life through the realisation that 
he and the birds could be "friends." Such a recital should be an 
inspiration to an; teacher or parent. This was the beginning in 
the turn that should be desired by those who love the boy. From 
that time he became interested in observing other birds and other 
living creatures, and he became a member of "The Band of Mercy," 
whose purpose was to protect all creatures and advance the caaae 
of humanity by the kind treatment of all things. He developed 
into a good and thoughtful boy through doing acts of kindness. 
Since this story is truo it may come under his eyes, and he will 
count its publication no breach of the friendship and confidence 
tbat existed between us, because he and scores of others in the 
sam<e city know that this is but one example of many of similar 
nature tbat resulted from the making of bird boxes and th« study 
of birds. 

This subject bas its ethical value, which is far more than its eco- 
nomic or financial importance. The former is the side that shonld 
appeal mostly to parents and teachers in any countcy. If it be 
necessary to emphasize the Qnancial importance of birds in de- 
stroying peats that save property this can well be done as a justi- 
fication for giving a little time and effort to bird study and the 
construction and erection of bird boxes. 

H.A.S. 



REPORT OP THE OBNITHOLOOI8T OF THE STATE BOARD 

OF AGRICULTURE. 

Bi H. A. SnBTAca, SlaU Zooloottt. 

During the past year the correspondence by your ornithologist, con- 
cerning birds, which was directly traceable to bis position with 
this Honorable Board, has not been very great, but the corres- 
pondence and receipts of specimens of birds in his oflBce of Economic 
Zoologist has been considerable and worthy of note here. The list 
of specials of which specimens were received or inquiries made dur- 
ing the year 1907 is as follows: 

Ameiican Bittern — 2 specimens. 

American Ooldflncti or Thistle Bird— 1 specimen. 

American Goshawk or Northern Hen Hawk. Several speclmena ^icHvedilMt 
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foil and before that time practically none received. Tbla sbows there was 

then a flight of tbem to the South. 
Barn Owl— 1 Bpeclmen. 
Brunnich'B Murre— 1 specimen. 
Birds— Notes on Arrivals. Observations. How to Preserve Birds. Foreigners 

shooting birds. Not killed by spray liquids. Pall migrations. 
Blackbirds, Injuring BngUsh Walnuts. How to get rid of Blackbirds. 
Bluebirds — 4 specimens. 
Blue Heron- 2 specimens. 
Blue] ays — 1 specimens. 
Broad-winged Hawk— 1 specimen. 
Canary— 1 specimen. 
Carolina Rail— 1 specimen. 
Catbird— 2 specimens. 
Cedar Bird— 1 specimen. 
Cedar Waxwlng— 3 specimens. 
Chickadee — 1 specimen. 
Chipping Sparrow— 3 spaclmens. 
Crass blll—fl specimens. 
CrowB— 8 specimens. 
Dipper— 1 specimen. 
Duck Hawk— 1 specimen. 
Eagle, Bald— 1 specimen. 

Ehigllsh Sparrow, Supprenslon of— 2 specimens. 
Flicker — 3 specimens. 
Grebe— 1 specimen. 
Grebe, Horned — 2 specimens. 
Green Heron— 2 specimens. 
Grosbeak, Cardinal— 1 specimen. 
Grosbeak, Pine — 4 specimens. 
Hawk. One specimen kilted 19 birds. Protection of Hawks. Specimen In Barn. 

Young Hawk— 1 specimen. 
Hawk, Cooper's— 1 specimen. 
Hawk, Red-shouldered — 4 specimens. 
Hawk, Red-tailed- 1 specimen. 
Hawk, ^arp-shlnned- S specimens. 
Hermit Thrush— 1 specimen. 
Hooded Merganser— 1 specimen. 

Junco or Snow Bird < Slate -Colo red Junco)- 1 specimen. 
Kingfisher— 1 specimen. 
Iiark, Meadow Lark— 1 specimen. 
Liogger-headed Shrike— 1 specimen. 
Iiong-eared Owl— I specimen. 
Marsh Hawk— a Bpeclmens. 
Maryland Tellow-throat — 1 specimen. 
Murre — 1 specimen. 
Night Hawk — 1 spectmen. 
Nuthatch— 1 specimen. 
Oriole— 1 Bpeclmen. 
Oflprey— 1 specimen. 
Oven Blr^— 3 specimens. 
Owi, Screech— 2 specimens. 

Owl, Gray Bcreech Owl eating a Whlte-wlnged Crossbill— 2 specimens. 
Owl, Great-homed; this species devoured a Screech Owl. Protection of— 3 
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PIseon, Wild, Inquiries concerning'. 

Red Bird. 

Red-brested Merganser. 

Red -winged Blackbird— 2 speclmena. 

Robin feeding upon Cutworms — 1 specimen. 

Robin charmed by Blackenake. 

Rose- breasted Grosbeak — 1 specimen. 

Ruby -throated Hummingbird — 2 specimens, 

Sapiucker, Red -headed. 

Scarlet Tanager— -2 specimens. 

Short-tailed Shrew— 2 specimens. 

Song Sparrow—G specimens. 

Spariow Hawk — 3 specimens. 

Sparrows, Java. 

Vesper Sparrow — 1 specimen. 

Whip- poor- will. 

White- breasted Nuthatch~l specimen. 

Woodpecker boring In solid wood. 

Wood thrush— 1 specimen. 

Wren. 

Yellow-bellied Flycatchet^l specimen. 

Tel low Warbler. 

Our records show that there were several spccimeDS of the 
American Goshawk or Northern Hen Hawk received last fall, and 
before that time there were practically none. This shows that there 
was a southward flight of them from the northern counties which 
they inhabit and where Ihey breed and spend the aummer. This is 
one of the birds that is not protected by law iu Penusylvania, 
although it is rare and only a winter migrant. 

We have received further reports concerning Blackbirds injurying 
Euglifih Walnuts by puncturing them while they are soft and grow- 
ing upon the trees. As reported last year, their purpose iu making 
this injury is not knoTva to us. 

A great deal of our correspondence has been upon the subject of 
the English Si>arrow, due to a bill introduced in our State Legisla- 
ture by Hon. William Barnhart, providing for a careful and accurate 
investigation of the economic features and habits of this bird and 
the methods of destroying it if found advisable, and the publication 
of a special bulletin upon tbis subject, also appropriating one thou- 
sand dollars (?l,tH)0) for this purpose. It is thought its failure to 
pass the Legislature was due to the pi-wvision calling for "inrestiga- 
tiouB" of the Sparrow, thus giving him a fair chance to be tried. It 
is our opinion that had it called for the extermination of the 
Sparrow, it would have received favorable action by the Legisla- 
ture, but the important question would then come as to the methods 
of exterminating the English Sparrow in a way that would prove 
safe, effective, and not too expensive. Various methods would have 
to be devised and tested, and we fear that after all is said and done 



we mast acknowledge Uie presence of this nuisance of the feathered 
tribe as a necessary evil tliat can not be abated. 

One correspondent wrote ns that he had succeeded in poisoning it 
and destroying it in liis region by the use of poisoned millet seed. 
He fed the birds on untreated seeds antil thcj become accustomed to 
them, and after a feir days soaked some millet seed in ivater with a 
very slight touch of strychnine added, and tbem dried them and 
mixed one part of these poisoned seeds with nine parts of unpoisoned 
se«ds. Tlie birds ate this mixture without suspicion and were killed 
by it- He said he found wheat grains too large to be readily swallow- 
ed by the Knglish Sparrow without it having time to taste the bitter- 
ness of tho slrychniue and become suspicious of the material as a 
food. This is a suggestion worthy of the action of persons desiring to 
kill the English Sparrow and thus avoid loss by its ravages and driv- 
ing away our native birds. It should be remembered that poisoned 
gi-ain of any kind must be placed where it will not be found and 
eaten by poultry. 

The last Legislature also saw the introduction of a bill providing 
for making the Flicker a Game Bird. This was championed by a 
representative from one of our easl^ern counties, but upon the ap- 
pearance of your Ornithologist before the Honorable Committee on 
Agriculture, by invitation of said Committee, and his speaking in 
behalf of the Flicker, showing that it is a bene&cial bird and sbonld 
be preserved, the bill fortunately died in committee. 

The Screech Owl fortunately is becoming more abundant in some 
portions of our State, aa popular sentiment is increasing for its pro- 
tection, and it is permittedto nest and remain in hollow trees and 
posts and other available places in boroughs. Ab it increases in 
number the English Sparrow and mice, upon which it chiefly feeds, 
decrease perceptibly. We have recently had a very gratifying re- 
port from Ooatesville, Pa. confirming this statement. The Screech 
Owl is among the chief enemies of house mice and the English . 
Sparrow, and we hope to sec it faithfully protected around build- 
ings and in villages where it should become much more abundant. 
One of our peculiar records is the finding of a Screech Owl in the 
stomach of a Great-horned Owl. It is well known that owls are 
sometimes cannibaU. 

During last spring -we had a very interesting experience with the 
Robins apparently pulling cabbage near Harrisbnrg. The account 
of thi« was published in our July Bulletin and attracted a great deal 
of attention. It is as follows: 
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Robins Destroy Wireworms. 

DifEvrence Between Observation and Interpretation. 

It frequently bappcns that certain facts are olraerved definitely 
and consequently can not and eliould not be Henied, but the inter- 
pretation is such that might lead to quite erroneous concluBions, and 
even evil results. One of the most important duties of the teacher of 
Nature Study or any branch of Natural History is to give training 
not only of the minute obaervation of facts, conditions and phe- 
nomena, but also their own interpretation and practical application. 

An important case illustrating the difference between interpreta- 
tion and observation is seen in that of a truck grower near Harris- 
burg, who recently observed Robins at work in his cabbage field, 
apparently palling the cabbage plants in numbers, and be at once 
shot quite a number of the birds. When brought to trial by the 
Game Commissioner, he acknowledged having shot the birds because 
they were dcfitroyiug his property in pulling the cabbage plants, and 
testified that he had seen them take the plants in their bills, pull 
them up and throw them aside. He was not certain that they ate 
any part of the plant nor anything near the plant, and it might have 
been thought that they were doing it only for mischief. Doubting 
such an unusual occurrence as Roblna pnMing plants for the purpose 
of destroying them or without some definite and doubtless bene- 
ficial end in view, a representative of the ofHce of the Economic 
Zoologist went with the Game Commissioner to the track field where 
the cabbage was growing, and there they saw, indeed, Bobins in 
considerable numbers hopping over the ground, and often stopping 
to pick up objects, and even scratching in the ground with their 
bills, and then eating something. They were particularly busy quite 
near the cabbage plants, and a number of plants were seen lying 
on the ground beside the hills, wilted and dying. A carefuf exam- 
ination revealed the fact that the plants had been cut off rather 
than pulled out, and in at least one case the Robin was seen to 
throw aside one of these plants, which had been cut off but was 
yet standing in its hole in the ground. Around the foot of the 
plants and just beneath the surface of the son worms were to be 
found by the hundreds. It was found that the wirewroms had cat 
the cabbage plants, and the Robins were busily engaged destroying 
these very injurious pests for which there is practically no remedy, 
after they appear, and of which there are far too few enemies. The 
facts were that the truck grower observed the Robins at work around 
his cabbage plants, and perhaps oocasionally lifting oat some that 
had been cut off by wireworms, and he jumped to the oonolnaira iJiat 



tLe Robins were pulling his plants, and proceeded to shoot bis most 
beneficial friends. The correct interpretation was that the plants 
were cut off by pests for which there is no practical lemedj at this 
time of year, and the Robins were feeding extensively on those pests, 
but as some of the plants remained in the ground where the wire- 
worms were to be found, although cut off and dying, the birds found 
them in their way and threw them aside. It is doubtful if the kill- 
ing of the birds was justified under such cirt^umstances, even with 
the positive and conscientious belief that they were doing damage. 
It was the duty of the truck grower to ascertain the facte of the 
case and act intelligently upon them, fully us much as it was his 
duty or privilege to protect his crops. 

Details of the above case are published for the sake of emphasiz- 
ing the importance of correctly interpretating what is to be observed 
in Nature, and acting most intelligently and properly. It is gener- 
ally wrong interpretation of observed facts which leads to the com- 
mon popular errors concerning^Natural History subjects rather than 
mere fabrication of false belief: For exanijile, the popular erroneous 
idea that there is a Horn 8nake with a poisonous sting in its tail 
appears to he founded upon the observed fact that the House Snake 
or Milk Snake has a tail that is rather hard and pointed, and from 
the observation of this, the story of the Horn Snake appears to have 
grown. It is to be hoped that readers will join in aiding the work 
of the Economic Zoologist to ascertain and publish the truth in 
Nature. 

There has been a great deal of complaint concerning foreigners 
shooting birds. It appears that in the Old Country even the smallest 
birds are shot and trapped for food, and foreigners do not learn to 
respect our laws in this regard. The Game Commissioner has had a 
great deal of trouble in attempting to enforce the laws for protect- 
ing birds among foreigners, especially in the mining region. His 
efiforts are commendable and good results are seen. 

We have received inquiries concerning spray liquids killing birds, 
and have replied to the effect that we believe this never results. 
The only way in which the poison could be taken or such results could 
occur would be by the birds eating insects that have been poisoned 
by feeding upon foliage holding arsenical insecticides or eating 
poisoned fruits. As birds do not eat dead insects this can not occor 
as one of the undesirable results of spraying. 

Something has been said concerning the introduction of Pheasants 
in this country. This is commendable and could no doubt be made 
successful. The Pheasant in its habits can be considered as interme- 
diate between the Buffed Grouse or our common game bird commonly 
but wrongly called the "Pheasant" and the domesticated Oninea. 

jgic 



H would thrive along tin? edge of thickets and in partially open pas- 
tures, in practically the same places as the Quail preferred when it 
was abundant in this State. It is a beautiful bird, insectivopons and 
seed-eating in its feeding habits, and might become one of oar 
important game birds. It lias been successfully introduced along 
the western coast of the United States, and we know of its breed- 
ing undomosticiiled ia the State of New York. We would recom- 
mend it as a bird to propagate and introduce in this State. 

The reduction of the number of Quail by severe weather during 
the past (wo years has been quite perceptible. The Quail is one of 
our most valuable insectivorous birds, being destructive to potato 
beetles, grasshoppers and other obnoxious insects. It is alao an 
important destroyer of weed seeds. For this reason we earnestly 
recommend the endorsement of legislation proposed by our State 
Grange at its last Annual ?ileeting, calling for a closed season of 
five years for the Quail or Bob \Miite. 

Concerning Ihe (Jame Laws of ^he State of Pennsylvania we 
should offer a paragraph: 

The law at pres<'nt provides bounties upon certain animals as 
follows: For eacli wildcat, four dollars; for each fox, two dollars; 
for each weasel and mink, one dollar. 

We agree with the publications of tlie Biological Bureau of the 
U. S. Department of Agriculture, to the effect that bounties are not 
justifiable, cost too much, and do not bring the desired results. If 
creatures are sufficiently obnoxious to demand the efforts of mankind 
in exterminating them this will be done, bounty or no bonoty. 

All species of birds are protected by law in this State at all tiroes 
excepting the Bluejay, English Sparrow, European Starling, the 
Kingfisher, Cooper's Hawk, Sbarp-shinncd Hawk, Goshawk, Duck 
Hawk, Pigeon Hawk, Great-borned Owl, Barred Owl, the Crow and 
the Raven, and the game birds which are to be shot only dnrmg their 
respective open seasons, and which are named by our State law 
«s the Quail, Ruffed Grouse, Prairie Chicken, Imported Pheasant, 
Wild Turkey, Wild Pigeon, Dove. Reed Bird, Bail, Blackbird, Sand- 
piper, Tatler, Curlew or any Shorebird, Wilson Snipe (Jack Snipe), 
Upland or Grass Plover, Coot or Mud Hen, and Water Fowl known 
as Duck, Goose, Brant, Swan and Grebe. We can not see the jnsti- 
firation in having the Dove, Blackbird, Coot or Mud Hon and Grebe 
upon the list of game birds, as the first-named ia the only oire that 
is edible, and the others would be shot only for useless "sport." 
The law provides, fortunately, for an absolutely closed period upon 
the Wild Pigeon until April 22, 1915. However, it is our opinion 
that at that date it will be found, unfortunately, that there will be 
none of these very interesting birds In our State. 

I, Goot^lc 
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The AudoboQ Society is growing 8trong:er both in Pennsylvania 
and in the United States and is doing good work in bird protection 
and in creating and niaiutaii'.ing public sentiment in this regard. 
In- the Report for Pennsylvania by the State Secretary, Miss E. W. 
Fieher, which was pablished in "'Bird Lore," Volume IX, No. 6, for 
November and December, 1907, is the following: 

" • ■ • The business of reorganizing the Society on this perma- 
nent basis I'epresented most of the 'new work' done this spring, bnt 
the old activities were Btill kept np. TAi-eive circulating libraries 
were kept moving iu the State, and a number of school children and 
children in socieliea, such as 'Bands of Mercy,' etc., have signed the 
Audobon Pledge and received ccrtificatL's of associate memberahip. 

"The increase of the public sentiment for bird protection bas been 
quite marked during the past year in thia State, largely due to the 
good work done by the State Zoologist, and the Audobon literature 
distribution in schools, indeed, it is to the iuielligent work of 
Ihc public schoof teacliera who take up the subject that the Audobon 
Society owes some of its l)esl results in the country districts. 

"The society hopi?s to follow up its organization this winter with 
several public meetings, where illustrated talks will be given by 
those prominent iu bird protection and ornithology (which seems 
still to be one of the most successful ways of reaching the general 
public), and by special work among the schools." 

Considerable literature has come to our desk. One of the most 
commendable was Bulletin No. 30, by the Biological Survey, of thx? 
V. 8. Department of Agriculture, entitled "Birds of California in 
Relation to the Fruit Industry." This consists of one hundred 
pages with fire platea and will prove of considerable interest to bird 
fltadents. We regret to be obliged to chronicle the suspension of 
a valued and interesting publication known as "Birds and -All Na- 
ture," by the Nature Publishing Company, of Chicago, as this pic- 
tured objects in natural colors, and was commendable in its popular 
instruction. The Ornithologist of your Board lias ]>repaped a set of 
colored slides of birds and occasionally gives popular lectures on 
this subject, the last having been as recent as last Friday night 
to a church audience in Harrisburg. We recommend further activi- 
ties in bird protection and intelligent legislation along this line. 

Several reports have reached us concerning the increase of the 
English Starling aud the damage done by thie bird, which appears 
to be in its habits and haunts or place of living intermediate be- 
tween the Blackbird and the English Sparrow. We regret its intro- 
duction into this country, and recommend its destruction. It ap- 
pears to be a grain eater and fruit eater without much value as an 
insect- killer. We here ebow specimens of tb<e same, with the hope 



tbat it will be more readiliy rect^Dized thaa from descriptions. 
These specimens were kindij loaned for this purpose by Dr. William 
Deutcher, of the American Museum of Natural History, who is 
president of the American Association of Audobon Societies. The 
Starliog-reBembles a brownish blackbird with white specks or email 
Bpots on the back, but its long-drawn whistling note enables it at 
once to be distinguished from any blackbird found in this 6tate. 
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OUR MONTHLY CHAT WITH READERS. 

Poitibls Chinge ol B«II«tin : In order to avoid a miBanderstiiiid- 
iiig and perhaps considerable explanatory correajHrndence we tabv 
tbis oceoaion to annonnce that there ia a poasibilitj of changing 
the Balletin of the Division of Zoology frxnu a Monthly to a 
Quarterly iasne, beginning in May. This may Iwcome necessary on 
accoant of the unnaual demand for field work and out-door aervice 
made apon the Zoologiat in connection with the demonstration 
orchards which we are establishing. If this change is to be made 
- a definite annonncement will be given in the April BoUetin. 

Tkt DenNMtrition Orchirds: We again call the attentiwi of 
the public to oar plans to establish demonstration orchards in 
many of the frnit-growing counties of Pennsylvania, to continne 
them thronghoDt the year and show bow to produce good frnit by 
controlling insects and preventing plant diseases, and to demon- 
strate methods of good orcharding in general. The locations of 
these orchards are annonnced in other portions of tbis Balletin, 
and everybody interested is invited to see them. Announcements 
will be made by the local papers concerning the exact dates when we 
shall be present at the demonstration orchards. 

Cbinging AMrewn : in writing us for change of address the 
old as well as tbe new address should be given in order that we 
can find tbe namee j><^ording to the system by which we have 
them arranged. 

Wrtting Names Plainly : There is nothing with which a corres- 
pondent is so familiar as bis own name, and nothing which he 
writes BO frequently, so easily, and consequently eo carelessly. At 
the same time there is nothing eo important in a letter as the 
signature and address of the writer. Proper names are difficult 
to recognize, and the greateert possible care should be used to 
write them so plainly that there will be no mistake concerning 
either the address or the name of the writer. The chief cause of 
failure of replies to reach their proper destination is to be found 
in tbe inability to determine these accurately when written by 
hand. 

Da Yau Reetlve Our Bulletin* 7 We aim to publish in the 
Bulletins during sometime of the year something concerning prac- 
tically every important plant pest in this State. It frequently hap- 
pens that inqairies are made upon topica previously discussed at 
length in some number of Bulletins. It would save us conei4}erablA 



time and correspondence if we knew the inquirer had Balletins 
at liand and we could give reference by number of page, citing the 
exact information wanted. If the inquirer has not received Bui 
h^tiae we <-an in most cases send a copy ^f the issue discuafiin;: 
the subject in question. It ia not economical to pay postage and 
send duplicate Bulletins to persons who already have them. It 
wculd save for us several days per month if we knew that in- 
quirers were ici-eiviug and preserving the Bulletins, for in attemjt:- 
ing to answtT letters in detail we could refer to pages whfre the 
dt^sired information is given. 

All communications and specimens should be addressed to II. 
A. Surface, Fconomic Zoologist, Harrisburg, Pa. 



KESULTS OF SPRAYING EXPERIMENTS DURING 
SPRING OP 1907 FOR SAN JOSE SCALE. 



Expi'rimenrs for the coiitro? of the San Jos6 Scale were performed 
dining the wJutec and f.nly spring, before the leaves bail starieil. 
Most of the experimcutt- were performed on trees ou the fatiii 
of Prof. Surface, as h,! ptve us the privilege to test any matt-rUI 
that we 1-or.sidered worth Ih'e time and expense of trying as an 
insecticide to control *he Scale, The first requirement was to iearu 
the proper filrength to u«e, so there was a necessity of using the 
solutions \ct'y strong in some instances. This resulted, a.i might 
be expected, in the destruction of twigs or branches in somvr in- 
stances, and at other times it resulted in the destruction of fruit 
buds. It is only by such trials that we can ascertain the "danger 
point" of any insecticide or fungicide so that it was a great jMivil- 
eg<^ that we could use a private property as an experimental farm. 
Thesie facts, which are of such practical value to the farmers and 
fruit growers of this State, could not have been learned except by 
making the actual tests, regardless of the effects on the trees. 

1. The Lime-Sulphur Wash: This wash was made according to 
the regular formula: 17 lbs. of Sulphur, 22 lbs. of Lime, and 50 
gallons of water. These materials were boiled together for one 
hour, and applied hot, using either a York Gas Sprayer or 
a Niagara Gas Sprayer, at a pressure of 60 to 100 pounds to the 
square inch, except in a few instances which will be mentioned 
in due order. In fact all the experimental spraying mentioned in 
this report was performed with the apparatus mentioned aboveJ, 
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On December 5, 1900, twenty peacb trees were sprayed, March 5, 
1907, forty trees were treated in a mmilar manner. On April 16, 
four more trees (peach) were sprayed. These trees were in the 
same orchard, which we designate as orchard No^ 1, and they were 
badly infested with San Jo86 Scale. The trees were also in a poor 
condition, dne to lack of cuHivation and trimming, and they were 
also badly infested with Borers. This does not mean that the 
present owner has neglected them, but that they were in that con- 
dition when the farm was bought this year. The Irees bad been 
neglected for several years, and due regard mu«t be given this 
fact in judging of results. A second application of the Lime Sul- 
phur Wash was given to nine trees of the group that were sprayed 
December 5th. This was applied on April 16th. 

On this farm is another orchard of peach and apple trees, all 
about five years of age. They are in a healthier condition than 
the trees in the first orchard, as they had received more cultiva- 
tion, but they were rather badly infested with Borers. Thie orchard 
is known as orchard No. 2. 

Seven peacb trees badly infested with Stale, 6 peach trees that 
were free from the pest, and T apple trees that were moderately 
infested, were sprayed on April 9. The leaf bads had burst and 
the leaves were ^ inch in length. 

Results. — These trees were examined from time to time and the 
effects of the Lime-Sulphur Wash on the foliage and on the Scale 
were carefully noted. There appeared to be no injury to the fruit 
or leaf buds on any of the trees that were sprayed before the buds 
had begun to burst, but on those trees where the foliage bad ap- 
peared at the time of spraying, it was burned rather badly yet 
the fruit buds were not hurt in the least. 

The percentage of Scale killed did not differ perceptibly on thv 
trees sprayed in December from those sprayed in the Spring. The 
percentage of Scale kilted averaged 96 on peach and 94 on apple 
for trees sprayed only once, and 98 for peach and 96 on apple on 
trees sprayed twice. All the trees (peach) were free from Peach 
Leaf Curl, during the following summer. Peach Rot does not 
seem to be checked by it. This was a poor season to see the 
results of the different mixtures on Pench Rot as there was so much 
dry weather that very little Rot appeared except on trees in lower 
land. 

2. Lime-Sulphur-Sall Waih; This material was made according to 
the regular formula: 17 lbs. Sulphur, 22 lbs. of Lime, 10 lbs. of Salt, 
and 50 gallons of water. The wash was boiled for one hour and 
applied the same as the Lime-Sulphur Wash. 

We sprayed 18 trees on March 4, using the wash hot, and 18 
trees using it oold. Of these trees, 4 that were sprayed with the 
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wash hot and two that were treated with the wash cold were 
giren a second apra^iDg od April 16th. These trees were Id orchard 
Ko. 1. Id orcbai-d No. 2, eight trees that were slightly infested 
and six that were free from Scale were treated with this material. 
UBing it hot. These peach trees were treated on April 9th, and 
the leaves had already started. On the same day, we grayed 6 
apple trees that were slightly infested, 2 that were badly infested, 
and 9 that were free from Scale. The leaves had started on theae 
trees and were about i inch Imig. 

Results. — No injury to the trees were shown iu any instance, bot 
the foliage was injured on those trees that were sprayed after 
the leaves had started. Yet these trees produced a fine ck^ of 
fruit, from which fact we infer that it is better to give a tree 
a late spraying with such material than to allow it to go nn- 
sprayed; the best time for spraying being, of course, before the 
bods have burst. Leaf Curl did not appear on these trees during 
the summer. As these were late Tarieties that do not seem in- 
clined to rot, the fact that they did not show any rot does not prove 
the case, but we do 4qow from previous experiments that this 
material is a good fungicide and that it will prevent Bot The 
percentage of Scale killed averaged 95 on trees treated once, and 
OC on trees treated twice. These results were the same on both 
apple and peach. The results were very favorable to the growth 
of the trees, as they all made a fine growth and produced a large 
crop of peaches, 

3. Sulphur-Sal -Soda -Wath : This wash was originated by as this 
Summer. It is made by boiling together 17 lbs. of Sulphur, 34 lbs. 
of Sal-Soda and 30 gallons of water. Although more expensive 
than the Lime-Sulphur Wash, it has the advantage of having do 
sediment, and of covering more trees, gallon for gallon, than any 
of the Sulphur washes. 

On April 10th, 34 trees that were slightly infested, 16 trees 
that were badly infested, and 30 trees that were not infested with 
Scale were treated. These peach trees had the foliage about | 
inch in length. 

At the same time, 3 apple trees that were slightly Infested and 
14 that were free from Scale were treated with this vrash. AH 
these trees were in orchard No. 2 and were in fair condition. 

Results. — None of the trees were injured by this wash, but the 
foliage was injured, due of course to the late application of the 
wash. Jjoaf Curl did not appear on these trees. On careful ex- 
amination this wash showed 98 per cent, of San Jo84 Scale killed on 
both peach and apple. Thiese trees bore a good crop of fruit, free 
from rot. 
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4. $iilpkHr-Biking*Soita-WaSh : This is also au oiigiDal wash vk iih 
uB, and was made b; boiling togHlier 17 lbs. of Halphnr, 20 lbs. 
of baking soda and 50 gallons of water. It liaa a tendeacy to boil 
over quick-er thaa the other Salphur waabes, wbicb makes it ratiier 
troublesome but it produces a wasli that has no sediment, and 
consequently does not demand strainings aad does not clog the 
nozzles if kept clean. 

On April 1st, 8 trees that were slightly infested, 5 trees that 
were badly infested, and 22 trees that were not infested' were 
sprayed with this material. Ail were peach trees in excellent 
condition and the foliage had grown ^-incb in length. 

BesnltB. — Bprayiijj^ the trees with this wash did not harm the 
foliage in' the leaat nor did it harm any of the fruit buds, and it 
dil kill 99 per cent, of the Soale. The trees did not show any Leaf 
Ourl during the summer. These results show it to be a very useful 
waab where trees are to be treated for Scale after the leaves have 
appeared. The cost of materials is greater than for the other Sul- 
phur washes though its cost is not prohibitive by any means. 

5. CauMlo Soda Waahes : A number of washes were made by 
boiling Caustic Soda and Sulphur together in ditlerent proportions. 
Three miztures were tried. 

On March 5tb, 16 trees that were moderately infested with Scale 
in orchard No. 1 were sprayed with a wash made by boiling to- 
gether for one-half hour i lbs. of Caustic Soda, 17 lbs. of Sulphor, 
and 50 gallons of water. 

This wash did ncrt harm any of the trees nor foliage nor fruit 
buds, but the effect on the Scale was not such as would justify 
its use, as it did not kill over 80 per cent, of them. 

At the same time, 19 peach trees were sprayed with a wash made 
by boiling 10 Ibe. of Caastic Soda, 17 lbs. of Sulphur, and 50 
gallons of water. This was boiled one-halt hour. This wasb did 
not give results that were entirely satisfactory, as there were 
some trees that had a large percentage of live Scale left on them. 
However none of the trees were injured in any way. The failure 
of this and the preceding wash is due, we think, to the inability 
of the small amount of caustic soda to combine with the large 
amount of Sulphur, in this manner making, only a small amount 
of sodium sulphide. 

On March 7th, 24 peach trees were sprayed with a wash made 
by boiling together 20 lbs. of Caustic Soda, 17 lbs. of Sulphur, and 
50 gallons of water. This was applied hot, as were the other 
WEtsbes. 

This wash killed all the Scale but also killed the fruit buds, 
although the buds had not begun to swell. 

doo'^lc 
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Od April 9tb, 21 peach trees and 12 apple trees were sprayed with 
tbe same wash. The foliage had begun to appear, and that was 
deitroyed tbe eame as with the other Sulphnr washes; also the 
frurt buds were destroyed. We need not add that the Scale were 
annihilated. 

Thus the caustic soda washes did not prove satisfactory in oar 
experiments this Spring, thongh further experimenting with them 
niay perhaps develop a wash that will not injure tbe tree yet will 
kill all tbe Scale insects. 

DEHORNING, OK TOPPING PEACH TREES. 

It may he well to mention the results of dehorning trees that 
have been very badly injored by Scale. When a tree is injured 
in that way it is necessary to do nvore than destroy tbe insects on 
the tree. It is necessary to cut the tree back so that what strength 
it may have be directed to as few limbs as possible. It will then 
send forth new branches and will in the majority of cases live. 

Onr experiments were conducted on a few peach trees that were 
very badly injured by Scale. Most of tbe trees lived. In fact all 
lived that had a moderate amount of vitality, and our belief is 
that it is better to cat a tree back rather than to have it be larger 
and sickly. In every instance of a dehorned tree that grew we 
found a tree that became very vigorous. Some of the trees that were 
badly injured by spraying them with caustic soda, were dehorned 
and they developed into vigorous trees and made a fine growth this 
Snmmer. 



OUR DEMONSTRATION ORCHARDS. 



As previously announced, we have arranged to establi^ at once 
a number of demonstration orchards in Pennsylvania for the pur- 
pose of illustrating the methods of properly condlicting en orchard, 
with special reference to tbe control of insect pests and tbe pre- 
vention of plant diseases, and also incidentally showing how to 
plant, prune, fertilize and cultivate trees, as well as how to spray 
and perform such other operations as are necessary 
in practical orcharding. The public is invited to visit 
these orchards at any time and especially to come at tbe dates 
when it is announced the demonstrators will be present. These 
persons are to be present, regardless of weather. Announcements 
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will be made pritueril; through the local Bew^>apera, and also 
tlirongb our MontbJ; Bulletins.* The denuniBtrations will be in 
charge of the respective local demonatratora for each district, bat 
the Economic Zoologist, or ooe of his Special Assistantft will be 
present at each of the public meetings. At these meetinga not 
only practical work will be shown but addressee will be given, and 
there will be evening sessions, at man; of which illustrated lectures 
will ge given. Persons desiring to receive aid in orcharding, and 
especially in the control of pests, are urged to attend, bring samples 
of twigs supposed to be infested, ask questions, and receive such 
help as can be given. 

For many reasone it has been fonnd best to select orchards in 
connection with public institutions. The locations of the demcms- 
tration orchards for this year, arranged according to Counties, are 
as follows: 

CtHUly. Orchard Or. Fmi OIBce, Local Vint Date. 

Inapactor. 

AUtfbaar Buobnwnt Fnilt Co. OakOaJ* O. W. 31«p, ...ilar, K A M. 

BcdtDn) Onrntr Bodn Bedford R. F. Lm Uar. W * tl. 

—_._ ~..._^ « _ ^ (, B(„m:r«. ..M„. It * H. 

B. U I-oui. 

Duuir, T. U M-'-- 

Ebtaityartt. R. F. ] 

i;iHBW', -LxniDir tioiDv i . . . . . i EmbnterlUfl, ...F. WInai?, .....Muir. i b g. 

CtMUOMS Olunty HonM ClearOelil R, F. Lab Mar. It A IT. 

n.1 1... Bloom Poor DIMrlcl Bloonuburf A. W. StephoM. Uar. t * T, 

ladlaa BcIwdI Orliile F. Z. HariMll,..Mar. » * M. 

ODuatj Boina HarriaMu* 

County Horn*. , ■' " "— ■ "" * ' " 



...CbuDty Homa ,...shflllnM0D, i-.^ 

V,. ..._.. ~-__ -....__. B Bchool, . 



BoUar., Oiunt)' Horn* SSHSu -' "^ McClu". ■ ■ *|f»f ■ .•*,*. 

...Oouutr Homal Embreerllle,' 



. Indian 



I^a«nlac> 



.....CmnlcT Baaa 

-.j.dw Born* , _, 

...County Home. Leirlttown. .....J. Bersy. 



...F. R Fntlc, ..Uar. Ig A II. 



MoulCDBWr]'. ...Iniane HOapltal Noniatown, 

Maatoar, Iiuaaa Hospital Danville. ... 

HnrtluuBptan, ..Carter Junior Republlg Redlngton, 

Northumberland Odd Fellowa Orphanage EuDburr, ... 

~- — ..County Home Loyivllle. .. 

!!vk>luburT, . 



.,J. B. Br!(n, . 



Tim, aeo._ r HathMlllj 






For the pruning and prelinunary demonstrab'on work there will 
be two sections operating simultaneoTisly. The first of these in 
general charge of Mr. W. E. Grove, of York Springs, is arranged 
as follo'ws according to the series of dates assigned : 

Mar. 2 and 3, Home for Friendless Children, Lancaster. 

Mar. 4 and 5, Comity Home, Embreeville, Chester county. 

Mar. 6 and 7, Delaware County Home, Lima. 

MaA 9 and 10, Insane Uospital, Norristown, Montgomery county. 

Mar. 11, National Farm School, Farm School, Bucks county. 

•Tl I. n.,r«r4unate that tli* BullMlna arc delayed waltlnK For plates to be mad* until It Is 
er to omit platea or Inus iha Bulletin! late. We hope ooon to find meaoa or 



Mar. 12 and 13, Carter Jnnior Bepolilic, BeddSngtoo, N'orthamp- 
too connty. 

Mar. 16 and 17, Berks County Home, Bhilliti^on. 

Mar. 18 and 19, Lebanon County Home, Lebanon. 

Mar. 20 and 21, Indian School, Carlisle, Cnmberland county. 

lHar. 23 and 24, Perry County Home, LoysTllle. 

Mar. 24 and 25, MifSin County Home, Lewistown. 

Mar. 26 and 27, Industrial Reform School, Huntingdon. 

Mar. 30 and 31, Bedford County Home, Bedford. 

April 1 and 2, Cambria County Home, Ebensburg. 

The second section will be in general chai^ of Mr. A. W. 
Stephens, and is arranged according to dates as follows: 

Mar. 2 and 3, Orphanage, Sunbury, Korthumberland county. 

Mar. 4 and 5, Ineane Hospital, Danville, Montonr county. 

Mar. 6 and 7, Bloom Poor Distriot Home, Bloomsbnrg, Colambia 
county. 

Mar. 9 and 10, Randolph Crippen Estate, Dalton, Lackawanna 
county. 

Mar. 11 and 12, City Home Farm, WlIliamBport, Lycoming 
county. 

Mar. 13 and 14, G. T. Hatherill's OTChard, R. D. No. 1, Wellaboro, 
Tioga connty. 

Mar. 16 and 17, Clearfield County Home, Olearfleld. 

Mar. 18 and 19, Butler County Home, Butler. 

Mar. 20 and 21, Institute for Feeble Minded, Polk, Venango 
county. 

Mar. 23 and 24, Beecliraont Fruit Co. Orchard, Oakdale, Allegheny 
Co. 

Mar. 25 and 26, Westmoreland Connty Hjime, Greenaburg. 

Mar. 27 and 28, F. H. Daugherty's orchard, Indiana. 

Some counties are not announced at this time because arrange- 
ments are not yet completed for establishing demonstration orchards 
in them, and others can not he undertaken this year on account 
of iuBufQciency of funds to make the work more general. Special 
efforts will be made next year to give particular attention to the 
countips that can not be reached this year. 

While all the work in these orchards will be public, the after- 
noon and evening of the first day at each place mentioned above 
will especially be devoted to metings for the purpose of discus- 
sing subjects in orcharding. These meetings will be held in the 
orchard and in a meeting room most available and convenient for 
the purpose. Readers are requested to aid this work by notifying 
and inviting their neighbors, and hy seing that all the local papew 



receive noticeH of the coming meetings. Those iiu'etings that aru 
to be held before tbie Bulletin ia mailed will ln> Announced in time 
through the countj papers bj noticcB sent directly from this office. 



EBROBS IN SPRAYING. 



A number of erroneous impreasions are common in regard to 
sprajiDg. There is a general impression that spraying is a pre- 
ventive of all loM ini frnit growing. Nothing can be more fal- 
lacions; it is not. There are many horticultural ills that spraying 
can not remedy. First, there ie a general feeling that it is necessary 
to spray to present the appearance of insects. I know of only 
one insect for which we spray to preveot itB coming: That is the 
larva of the codling moth. We do not spray to prevent the coming 
of insects, although we do spray when they are present to destroy 
tiiem and prevent loss by their attacks. If I had an orchard free 
from insects, I should not spray with anything, so far as insects 
are concerned, until the pests appear, excepting that I would spray 
at the im>per time and with the proper material for the codling 
moth. 

There is a very general impression that Bordeaux mixture is an 
insecticide; it is not. At the same time, it may act as a n^pellant 
and drive away certain insects. It is simply a fungicide, composed 
of copper sulphate and lime, and if we wish to make an insecticide 
of it, we must add an arsenical poison. 

There is also aa impression that Bordeaux mixture will cure plant 
diseases. There is a difference between curing and preventing. 
Prevention is better than remedy. It will not cure fungns dis- 
eases, but will help prevent their appearance. Tliere is a great 
difference between spraying with insecticides and with fungicides; 
the difference is this; With insecticides, in all cases save that of 
the codling moth, we spray, when the pests are present, as a remedy; 
with fungicide, we spray to prevent the appearance of a disease, 
such as scab, leaf spot, rot, mildew, peach leaf curl, etc. After 
such a disease as leaf spot or fungus has started in a leaf it can 
not be cured in that leaf, or after the rot disease appears in a fruit 
it can not be cnred in that particular fmit. GoOqIc 
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AgaiQ, there ia an itupresBioo in our State that benefits can 
come from spraying trees in bloom. We should not siH<aj blossoms, 
and no benefit of an; kind ia to be had from doing so. It is bad 
horticultural practice. If there be a surplus of blossoma and ;oa 
wish to reduce them it will help to thin the crop, but it is a poor 
way of thinning, and not to bo recommended. 1 have seen abor- 
tive fruit produced in this way, and besides, there is the danger of 
killing bees, which do so much to fertilize and cross fertilize the 
blossoms. 

There u«ed to be an idea that spraying would poison fruit and 
vegetables. This especially was thought to be the case iD spray- 
ing cabbage for the cabbage worm. Our best gardners spray cab- 
bage with Paris Green, and analyses show that a person would have 
to eat about two hundred cabbage heads to get enough Paris Crreeo 
to affect him. Spraying does not poison fruit and there is no 
danger of its doing so. 

Another mistake is the thought that animals are liable to be 
poisoned by eating the grass under trees sprayed with Paris Green 
or Arsenate of Lead. There is almost no danger in this respect. 
Of course there should be no grass in the orchard, unless the "sod- 
mulch" system is being practiced — a method that is well worth 
trying. 

There is an idea that spraying kills bees. With lime-aulpbur 
wash that is absolutely wrong as the wash is applied before the 
buds burst. With other insecticides there is no danger as long as 
they are not applied while the bloseotns are open. 

A writer for "Cyclopedia of Agriculture," recently wrote an other- 
wise excellent article on birds in relation to Agricolture, in which 
he made the remarkable statement that birds are liable to be killed 
by modern methods of spraying. I consider this an error. Spray- 
ing does not kill birds, and I wrote the Editor saying that if the 
statement were published, J should protest it and that others would 
protest it too. T am glad to learn that it was stricken oat of the 
proof. 

Many people think that if a little is good; more is better. That 
is a very poor belief. There is more danger from too much than 
there is from too little. Too much many endanger or kill the 
plant. Too diluted a formulae may result in not aooomplisbiDg the 
work for which you are spraying — in not preventing the disease or 
killing the insect — but yon will have no other loss than that of 
time and material and possibly the effects of continued pests; where- 
as, if you use too much you are liable to injure the fruit or even 
kill the trees. There are certain materials of which it makes little 
difference if you use too much, such as the lime-snlphur mixture and 
the Bordeaux mixture, applied when not in leaf. 
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The qutntioD has beeu laised 'as to whetber aphids could be 
lulled by tbe lime-sulpbur -waeih. I know it can be done, aa I hare 
seen the boiled lime-sulphur wash clean np both the Apple apbie 
and tbe Cherry aphis, applied just before and wheu the buds were 
bureting. 

It is tbe general opinioo of too many spray pump operators that 
Diatedals can be oiised by guess. They should be weighed and 
measured most carefully, to the very ounce. When I tell a man to 
spray eight per cent, kerosene 1 do not mean ten per cent,, and it 
he should use four per cent, or Ave per cent, above what I say 
be is to use, it is liable to result in Injury to his trees, under cer- 
tain conditions. A man should know tbe exact percentage to use, 
as well OB the correct time to apply it. 

There is a general impression that sptaylng can be done when 
the wind is blowing and satisfactorj results obtained. It is 
almost impossible to spray against the wind. You should spray 
with the wind, and cover that side of the tree; then you must wait 
till the wind has ceaaed or changed direction before spraying the 
other side. That is the only proper way to spray if windy. You 
can not throw a spray against the wind, although you might use 
a squirt-gun or a fire-hose and throw a stream or jet, bat that is 
not spraying. Tbe spraying material, in a flne state of division, 
should drift over the trees iu the form of a mist, and not be thrown 
as a stream, and sometimes (when trees are in leaf) not under 
too great pressure. I have kuown of cases where so much preraure 
was used with Bordeaux mixture that tlie material was actually 
driveu into the stomata or pores of the leaves, which were severely 
injured in consequence. There is a possibility of injury by using 
too much power when the leaves are in a delicate or tender con- 
dition. 

Question — Would 35 pounds pressure be about right? 

Answer — Yes, and then you will not have this difficulty. Many 
people using power outfits spray at 60 to 80 or more pounds pres- 
sure, and rarely get below 40 pounds. High pressure will not 
cause injury when trees are dormant. 

Many suppose that the height to which the spray is thrown de- 
pends solely upon the power of tbe apparatus. That is niit so. 
What i-s required more than anything else for spraying very high 
trees, is a sufficient length of hose and an extension rod, with 
ladders for operators to climb. • 

Efficient spraying cannot be done with poor, cheap, hand appara- 
tns. For the average orchard I would not recommend anything 
cheaper than a good barrel sprayer, with at least twenty-five feet ■ 
of hoee and an eight-foot extenmon rod. tv'^ 
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Man; men seem to tbink tliat one spraying should be euougfa. 
SoDiti write inc, "I spiajed my Irees once and the scale is still then-; 
I am disgusted with the formula ;ou recommend." It takes more 
than one dose of medicine to cure a disease, and more tbao one 
spraying to overcome scale. 

If we can control the San Josd 8cale, and prodnce first-class 
fruits without much expense, that ought to be safBcient to satisfy 
us for the presenit, we caa never get rid of it entirely, bot may 
eradicate it from some individual orchards. Do not think yoa 
can spray two wr thrve infested trees in an orclmrd and leave the 
rest. Under such conditions all the trees should be sprayed, being 
sure of the second or re-touching spraying. 

Bome think they can modify the formula recommoDded aud gfi 
better results. It is not safe to attempt it. 

The following facts are not generally known: 

That sprayed fruit keeps longer than nnsprayed, withoot stor- 
age or special treatment. 
Tliat sprayed fruit stays on the trees much longer than when 

unsprayed. 
That some diaeaaes are not to be prevented by spraying, namely. 

apple and pear blight and peach yellows. 
That pruning invigorates a tree and is one of the essential 
steps in combatting its pests. 

The operation should be for a definite object; we should know 
for what we are spraying, then spray tboronghly with the right 
material in the right proportions, with the proper apparatne, at 
the right time. Thi» is a very important thing. Spraying is not 
in itself sufficient to produce good fruit; we mu9t have cultiva- 
lion, pnming and thinning of fruit, and finally we mofit s|H:ay as 
the most satisfactory means of controlling insect pests and pre- 
venting plant diseases. 

Question — Do we understand you to say that wprtLying will not 
prevent leaf curl? 

Answer — It will prevent, but not cure it after it has atarted; 
after the leaf hae started to cur], it will not cure it. Tbsre is a 
difference between prevention and cure. 

Question — How soon after the leaves are off is it safe to spray 
for Scale in the fall? 

Answer — At least ten days should elapee after the leaves are 
off. Tlie base of the petiole of the leaf leaves a deep surface scar, 
and until this heals over it is not advisable to spray. {Tbia refers 
to fall spraying for scale insects.) 

In spraying for codling moth, the important point is to spray 
just after the petals fall, and then again after (10) ten days time. 



3i3 • 

Home of our groiv^i^ are gfttiDg !)8 per cent, perfect fruit. You 
may Hie Paris Green and Bordeanz mixture together, although 1 
believe Arsenate of I^ad is miore effective and nearly as cheap as 
Paris Greon, but a good unadiiltcrated Paris Green is excellent. 
U«e a third of a pound of Paris Green or two pounds of Arsenate of 
I«ad in fifty gallons of the Bordeaux mixture. 

Question — What do you use for Oyster Shell Bark louse? 

Auawer — I have seen bad infe«(ations entirely cleaned up by 
one double spraying of lime-sulphnr waah, in the fall of the year. 
This mixture will kill all the scales, and also the cigar caae bearer, 
eggs of the tent cflt«rpillaf, Aphids, and many other ineects. 

Question — What do you mean by double sprajing? 

Answer — Two coats: the second applied just after the first coat 
is dry; for Scale always give the trees this re-touching spray. This 
is especially necessary in spraying for San Job6 Scale, 

Our beat growers are spraying once every year (in the early 
Spring), because the Lime-Sulphur wash haa such a tonic effect on 
the trees, although it may not be absolutely necessary in order 
to keep the scale in check. 

Question — Do you recommend scraping? 

Aoewer — I do not think it necessary as far as scale is concerned 

Qncstioo — Does it injure the tree? 

AjMwer — It can, if too deep. You should not scrape so deeply 
as to iojure the inner bark. 

Question — Is salt of any value in the mixture? 

Answer — It is not necessary, and we do not now recommend it. 
When salt is added to this mixture there sometimes may be injury 
to peach twigs and buds by spraying just after the leaves fait. 

We are in the midst of experiments with Sulphur-Soda Wash, as a 
treatment for San Jos^ Scale. Our first experiment killed the 
fruit buds, and we have not experimented far enough for me to say 
at jnst what strength it should be used with safety. My opinioif 
is that it sliould be about as follows: 

Pour lbs. caustic soda or concentrated lye, or even washing soda, 
boiled with three times as much sulphur, for half-and-hour, and 
dilnted with forty or fifty gallons of water. Those who try it 
it should do so only experimentally and on a small scale. 



SPRAYING BREVITIES. 



1. The best time for spraying for San Job^ Scale, green lice 
or apbids, peacb leaf curl and some other pests is in the earl^ 
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spring joBt as the buds are swelling and just before the leaves 
appear, although good results can he obtained hy spraying with 
proper material at any time when the tree ia dormant. The beat 
material for ase in the control of the San Jios^ 8cale is the Ijme- 
■nlphur wash boiled one hour, either made at home or purchased 
ready made of some such firm ag the Niagara. Spray Cranpany, of 
Middleport, K. Y. The commercial is as eBBcient aa the home- 
made material and cheaper than any other commercial insecticide, 
and has the advantage of also being a fungicide. The homemade 
Lime-sulphur wash is made by boiling snlphur, seventeen pounds, 
with Calcium Lime, twenty-two pounds id anything but coi^ter, 
for one hour, with enough water to keep it boiling, and afterward 
dilute with water to make fifty gallons. Sulphur can be parchaaed 
from Buch firms as the following: 

The General Chemical Co., 608 Bourse Building, Philadelphia. 

Powers-Weightman-Roeengarten Co., Philadelphia. 

The Thomsen Chemical Co., Baltimore, Md. 

2. The chief preparation for spraying should he a careful prun- 
ing of the orchard and equipment with ladders, hose and a metal 
strainer. The operator should be protected by the use of cheap 
leather gloyea dropped into nuelted tallow, and vaseline rubbed on 
the exposed parts of the skin. It is advisable to wear goggles or 
protecting glasses over the eyes and also protecting cloth around 
the notjk. 

3. Apparatus. The apparatus must be adapted to the number 
and size of the trees. In general a barrel outfit, with an air 
chamber that will give a strong even pressure and work smoothly 
and easily will serve the purpose in all but a most estenaivt- 
orchard. Use at least twenty-five feet of good strong hose, an 
extension rod and eighth-turn and a cluster of two or three nozzles 
on the eighth-turn. 

* 4. Always use Calcium Lime. This does not become dark green 
when boiled but remains the color of cooked tomatoes. It La 
stronger than the Magnesium or milder Lime. 

5. To keep Lime fresh buy as much as may be wanted and keep 
it in vessels under water in the form of paste. Use three times as 
much of the Lime as the dry in any formula. 

6. Use long hose. The successful spraying of tall trees does 
not depend so much on the use of powerful apparatus as upon hose, 
extension rods and ladders to get the nozzles to the tops of the 
trees. 

7. Always uBe an extension rod. This may be from six to eight 
feet long. It can be made of ordinary gas pipe, with the joint and 
connection at the middle to take it apart for carrying if desired. 
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8. HaT« a "Y" attacbmeot on the exteosioo rod provided for 
carrying either two or three nozzles. Of the oldstjle "Vermorel" 
nozzle at least three should be used, but of the "Mistry" nozzle two 
at a time are sufficient. 

9. By all means use on the end of the extension rod a smalt 
bent attachment called "eighth-turn." Turn the nozzles alighti; 
to one side, or nse a metal exteusion' rod with the farther end bent 
slightly to one side. 

10. For economy the extension rod can be made of ordinary gas 
pipe and if desired jointed at the middle, so it can be taken apart 
for conTenieace in carrying. 

11. Alway« give the second or retouching spraying at any time 
after the first coating becomes dry enough to permit the operator 
to see what Bpota have been missed. 

12. When the wind is blowing spray from one side or with 
the wind only, giving both the first and second coats from this 
side if desired, and when it changes or ceases, spray the other aide 
thoroughly. 

13. To spray high trees is not so much a question of pump 
powCT, a8*of sufficient hose, extension rod and ladders or elevation 
to get the nozzles to the tops of the trees. 

14. Be sure all bark is well covered from the tips of the highest 
branches to the base of the tree. 

15. Before spraying prune out all wood that is dead or dying 
and all that is superfluous and makes the top one-sided or too bushy. 

16. After spraying prune off all twigs and branches that could 
not be reached and well covered. 

17. Protect the hands and faces by proper covering, and the 
horses by the use of blankets. 

18. Always strain all substances containing Lime or other sedi- 
ment by pouring it through a conical strainer, such aa was de- 
scribed and illustrated in our October Bulletin, or through wire 
clotb having about twenty-eight or thirty meshes to the inch. 

19. Commercial Insecticides are not as economical as the home- 
made, and often not as effective nor as safe, but the commercial 
Lime-snlpbnr Liquid can be found as reliable aa the home-boiled 
material. 

20. Be careful about using oils, either home-made or commercial, 
as when used strong enough to kill the scale they are. liable to 
injure th« trees as we have personally observed and as have many 
recent reports indicated. 

21. If an oil sprny should be used shim off alt oil that does not 
dissolve in the water in the spray tank. 
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22. Do not experiment extensively and do not use much new 
material at one time. Try it first on a few trees. 

23. The San Jo&4 Scale is not "dying out," except by the faitli- 
fol and intelligent use of the spray pump or by killing tl^ trees 
that it infests. 

24. Painting will not take the place of spraying, and no material 
apjdied to the trank can be taken Into the sap of the tree or injure 
any pest. 



REPORT OF THE ENTOMOLOGIST OF THE STATE BOARD OP 
AGRICULTURE. 



Mr. Chairman, OfRcers and Members of the State Board of Agri 

culture: 

To me falls the duty of rendering to you a report of the ento- 
mological conditions in Pennsylvania during the year 19tf7. I have 
no way of knowing how much of my correspondence and service 
regarding insects is due to my position with this Respected Board, 
hut I know that in the capacity of Economic Zoologist of this Com- 
monwealth our chief correspondence, puhlications and practical 
work has bieen aloiig this line. We have, therefore, been in posi- 
tion to watch closely the outbreaks of injurious insects, the reme- 
dies that have been used successfully or otherwise in their repres- 
sion, the enemies of insects and the appearance of literature upon 
this subject as well as the undoubtedly increased attentitpi given 
it by the public. 

We rejoice to say that with our other Insect troubles, we have 
not been invaded' with such destructive pe«ts as the West Indian 
Peach Scale, the Brown Scale, the Gypsy Moth and the Brown Tail 
Moth. While we recognize the serious effects of the Ban Jo84 
Scale and the great havoc it has played, in this State we are cer- 
tain that the conditions would be much worse were any one or 
more of the above named pests to be established within this Com- 
moD'wealth. Therefore, it is important that we watch for tbem 
and guard carefully against their introductioii, and should they 
become established it is necessary to take all possible means of 
stamping them out at once. 

The worst pest, of courtre, attacking vegetation in this State is 
the San Job6 Scale, whi«h has been responsible for the deatmction 
of millions of dollars' worth of fruit trees, and which is cansing 
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uii anuual loss of hundreds of thousuii;l8 of dollars' worth of prop- 
erty in the State and reducing our fruit and fruit proBpects. In 
man; of the large fruit-gtowing districts two or tluee yi'-ara ago 
nearly all the horticulturists were discouraged with it and ready 
to quit, but we are pleased to be able to report that now they have 
talien new courage and are producing almost perfect fruit in spite 
of the presence of the San Jos6 Scale. They are learning to keep 
such pests in check by the most simple, cheap and efficient reme- 
dies. 

Where there is a great demand there will eventually appear a 
great supply. Thi« State has experienced a very urgent demand 
for an effective and convenient insecticide. As a consequence, ma- 
terials of many kinds have been placed upon the market. While 
we can not discuss here in detail the various remedies for the 
8aD Jos€ Bcale, it appears important for us to say that it has been 
demonstrated beyond doubt that the best and cheapest remedy fop 
this pest is the Lime-solpbur Wash: 

17 pounds lime, 22 pounds Sulphur, Water to boil an hour, boil, 
strain and add water to make 50 gallons, and spray by giving two 
good coats over all the bark. 

Fortnnately, two or three companies are now making commer- 
cial preparations of the Lime-suiphar Compound, which are effec- 
tive and which although costing a little more than the home-made 
Lime-snlpbor Wash are not nearly as expensive as the commercial 
oil preparations now on the market, and this has the additional ad- 
vantage over the oils of beings a fungicide as well as an insecticide. 
It is our pleasure to report that the material made and sold as 
'•Ska-Kill," at Waynesboro, Pa., has been withdrawn from manu- 
facture and sale. It has proven entirely ineGQcient and unsatis- 
factory, as we indicated it would, and demonstrated it by actual 
test. We hope to see all commercial materials that fail to give 
satisfactory results properly exposed, in order that purchasers may 
act intelligently in attempting to suppress pests with such insecti- 
cides. For this reason, we deem it necessary to call attention to 
one of the so-called solut)le oil preparations sold under the name 
of "Target Brand," made at Martinsburg, W. Va,, which is re- 
ported to us from, different sources as having resulted in the de- 
struction of trees to which it was applied. It is important for our 
practical fruit growers to know that such unfortunate results have 
been obtained by their brother horticulturists and are liable to re-« 
cur at any time and place. 

Attention should be called to the experiments which have been 
conducted by the Division of Zoology of the State DejMirtment of 
Agriculture and of which publication ha* been made in the 
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MoQtlil; Bulli?tiD of aaid Divisioo. PracticaDy all insect peets in 
this State have beeu therein discussed and formulte for suppressing 
the same have been published in the Maj~, June end July au>iid>er8. 
These may be obtained free by writing for them. Also the various 
Experiment BtatioDs and the U. S. Department of Agriculture have 
published exteusiicly upon entomological topics, and persons in- 
terested may obtain literature without charge upon almost any 
topic he may desire. 

Upon the insects concerning which we have had considerable 
correspondence in this State during the last year are the following: 

Ante ou lawns, in houses, in coru'fields, attending aphids or plant 
lice, on fruit treea, and otherwise. We have shown that ants in 
lawns can be destroyed by making holes in the ground reaching 
to tbe bottom of their nests and into each hole pouring a half tea- 
spoonful of Carbon Bisulfid. Prom houses they are best extermi- 
nated by tracing the path or line they follow to their neets and 
pouring benzine or gasoline into the nest to destroy the queen. 
Ants in cornfields, in the spring, have proven annoying, not by their 
direct injury, but by taking care of the plant lice which infest the 
roots of com plants and prove quite obnoxious. To overcome this 
it is best to plow the ground in the fall, and cultivate it as late as 
possible until it freezes, and in the early spring cultivate again 
with a spring-toothed barrow, then harrow it later and plant the 
com late after having kept down the weeds and grass of early 
spring. Many persons see the ants on trees or shrubs and a«k for 
a remedy. It is not the ants that should be remedied, but the 
plant lice, which are attracting these little insects. Many ants are 
seen going up and down trees, and it may almost always be taken 
that it is because either plant lice or scale insects are present on 
the branches or leaves of tbe trees, and by the sweet secretions 
called honey dew, tliey are furnishing food to the ants. Contact 
insecticides ridding tbe trees of suctorial pests will soon result iu 
the disappearance of tbe ants. 

Aphids and plant lice have been the subject of a great deal of 
correspondence. They are especially liable to appear upon the 
leaves of trees during the early summer and cause, these leaves 
to become deformed or twisted out of shape. Within the leaf and 
upon the brnnchi's beneath them, as well as upon the ground, 
are often found glistening or shiny drops and rather black 
sooty spots. These ehiny drops looking like honey are called honey 
dew, and the dark spots are the results of a fungus developing in 
the honey dew. The best remedy for plant lice is to spray with 
contact insecticides, such as one pound of whale oil soap dissolved 
in rax gallons of water, applied just as the buds are bursting, or 
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tbe Lime-Balphur solution applied as lor San Jos^ Scale, applTiag 
it after the buds swell and just when the first of them commence, 
to burst and show green. We have sprayed trees with the green 
leaves quite apparent and the pink of the blossoms commencing 
to show, and have killed the scale insects and plant lice without 
injury to the leaves or fruit. The Lime-Emlphur regularly recom- 
mended was nsed for this. 

The apple aphis passes the winter in the form of eggs on tbe 
brancbefl of the trees, and is thus easily reached by a good contact 
insecticide. I have also had very positive reports of the cherry 
aphis, sometimes called the brown plant lice, having been de- 
stroyed by the spring application of the Lime-suiphur Wash for 
Ban Joa6 Scale. 

In some portions of this Rtate the Green Louse or Plant Louse 
on the potato has been so abundant as to have proven destructive, 
bnt it can be held in check by spraying with ^VTiale Oil Soap So- 
lution or strong Decoction of Tobacco or eight per cent. Kerosene 
Emnlsion. 

The Gray Maple Aphis has caused a great deal of alarm by its 
appearance on the under sides of Norway maple shade tree« along 
streets, and causing tbe leaves to fall abundantly about midsum- 
mer. While this wae unusually abundant during the past year, 
we do not generally consider it such that it is necessary to take- 
practical steps for its control, but if such should be thought neces- 
sary, it should be sufficient to spray thoroughly with a mild con- 
tact insecticide. 

The Wooly Aphis is a very serious orchard pest. This little 
bluish-white Plant Tx)Hse is to be found in most orchards where 
the bark has been slightly injured. It attacks the branches, the 
trunk or the roots. By looking around the edge of the injured spot 
a bluish-white ring may be often seen. Upon examination this is 
found to consist of these little pests, sometimes looking as though 
covered with flonr. It is best to treat them either by spraying or 
by washing the injury with a brush dipped into a mixture of 
pure White Lead and Linseed Oil or a very strong solution of 
Soap or Soft Soap, Where this occurs upon the roots of trees, it 
is advisable to bury an abundance of Tobacco Dust around the 
roots. This not only acts as a very good orchard fertilizer, being 
worth about at least twenty dollars per ton for this purpose, bnt 
also acts as a valuable insecticide in destroying snch pests as 
Wooly Aphis and other root-infesting insects. 

Bagworms have attracted considerable attention by their un- 
usual numbers and destruction of foliage, but as these are so eas- 
ily seen while the trees are dormant, and so easily killed, both by 
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hand picking at tliat time, and bj spraying with Arsenical Poisons 
after the k-avea app^^ar, there is no reason why injury should be 
experienced by this pest. 

Household pests, such as Cockroaches, Bedbugs, Flies, Fleas 
and other insects, have been the subject of much inquiry, and have 
been controlled satisfactorily, and in fact in many bouses were 
entirely exterminated by thoroughly and properiy fumigating with 
Hydrocyanic Acid Gas. There is no reason why one should suffer 
from sueh pests after having been informed of the efBciency and 
ease with which they can be exterminated. 

The subject of bees and Beekeeping has received considerable 
attention from the members of the State Bee-Keepers' Association 
and others, and several persons have tried Bees of the various 
races. It is generally accepted that the Italian is the standard 
race of bees known to American beekeepers at present. 

Among Beetles, the Asparagus Beetle has b^en extending its 
range over the State, but as this is easy to keep in check by dust- 
ing with freshly staked lime, or with floor and Paris Green, one 
part of the poison to forty parfa of Flour, there is no reason why 
it should be very destructive. The Striped Cucumber Beetle was 
abundant and injurious in most parts of this State, but is pre- 
vented chiefly by covering the plants with netting until the 
vines start to run. 

The unquestionably good effects of Lady Beetles as destroyers 
of obnoxious insects, and especially of young Scale Insects and 
Plant Uce, ai-e noted many times. Also the value of the Ground 
Beetles as predaceous insects in destroying larvie and other insects. 

Bark Beetles have continued to bore their little round holes 
through the bark of trees that are declining and hasten their death, 
giving the ap|)earance of having been in many cases the sole cause 
of the trouble. It is to bo remembered that wherever a branch is 
dying through having become broken or other\vi8e, the Bark 
Beetle is ready to attack it, and oftentimes we see the work of 
the Shot-Hole Borer, and as this is in a tree that is already dead 
or dying, we think it is more destructive than the facts warrant. 
If trees are so declining as to be attacked by the Shot-Hole Bor- 
ers, they should be cut and burned, and thus prevent the spread of 
the pests to other trees. 

Borers of fruit trees have been unusually active, but the fruit 
growers have had another yi>ar to test the efficiency of pure Lin- 
seed Oil and White Tx'ad used as paint, applied during the early 
part of the summer to prevent such pests as well as later ravages 
by Rats and Mice. We have seen thousands of apple trees so 
painted and no injury has come. In fact we have tried it on our 
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owe peach trees, and although this was done last summer, we can 
not yet report injury, yet we still call attention to the fact tliat the 
Peach-tree Borer is an insect that works lower in the ground, 
and is not to be prevented by this method. Therefore it is scarcely 
necessary to paint any bnt apple, pear and quince in order to pre- 
vent the attacks of Borers. The Feach Twig Borer has occurred 
in this State as a comparatively new pest. It is to be destroyed 
by tb<e regular formula for spraying with the Lime-sulphur Wash 
for the San Jos^ Scale and at the same time of year as recom-- 
mended for this pest. 

The Borer in potato plants and many other forms of vegetation 
has proven quite destrnetive and has attracted considerable at- 
tention. Since this lives chiefly in large weeds or rushes, like bull 
weeds and artichokes, it ia very important to destroy these terger 
weeds by mowing them two or three times during the summer. 
This pest can then he kept in check by thorough cultivation of 
plants and by burning as soon as they appear to wilt from the effects 
of its infestation. 

The Cabbage Root Maggot has been unusually severe and has 
destroyed much of the early planted cabbage as well as turnips 
and radishes. Our experiments have proven that it is best to pre- 
vent this by potting a band or disk .of tarred paper around the 
plant at .the time it is set. These can be cut very rapidly with a 
punch somewhat lilie a wad cutter for gun wads. They should be 
neerly ten inches in diameter and slit in the centre to let them be 
passed around the plant. If plants be not thus protected and later 
be infested with the Bootworm. this pest can be killed by treating 
with Carbolic Emulsion as discussed in the Monthly Bulletin of 
the Economic Zoologist for March, 19l>7. Fortunately, the late 
cabbage is not infected with this pest as much as is the early 
planted, and therefore, it is recommended to plant late that which 
is needed for the winter supply and for making sourkraut and the 
chief family use of the year. 

The Green Worm or larvae of the ^V'hite Biitterily has not been 
known to be ho destructive during the past year for the reason that 
the more extensive gardeners and truckers have now learned to 
tontrol it by simply spraying with Arsenate of Lead or Paris 
Green applied at any time when the pests are prwent and before 
the heads arc three-fourths grown. Also dusting with Flour and 
Paris Green while the leaves are damp with dew will prove effec- 
tive. Use one part of Paris Green to forty parts of Flour. We 
know where poisons have been used on cabbage for this pest for 
years without evil results. 

Cabbage Plant Lice have proven quite destructive and should 
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be kilted by spraying witb Whale Oil Soap, one poand in «x gal- 
lone of water, or similar insectiddes as recommended for Aphids. 

The Ourculio has been as abundautas ever on peash, plam, dieiry 
and quince, but is being held in check by many orchardists by spray- 
ing with Arsenate of Lead in Bordeaax Mixture and combining 
this with jarring of the trees in the morning to catch the peats. 

A few correspondents reported Cutworms in abundance, but this 
was only on sod ground, and where the ground was plowed in the 
fall and the insects exposed by late fall and early spring cultiTatioo, 
they were not found so destructive. Also their experiments in using 
poisoned bran for these pests were very successful, as was pub- 
lished in one of out Bulletins for last spring. 

The European Fruit Scale, Forbes' Scale and Putman's Scale are 
species of the genus Aspidiotus, thus belonging to the same genus 
as tbe San Jos^ Scale and closely resembling the last-named pest. 
They have been found very extensively by our inspectors and it is 
not infrequent that an error is made by confusing these with San 
Jos^ Scale. They are not so destructive and need not cause undue 
alarm. 

Flea Beetles have been present and especially destructive on 
potatoes by gnawing holes in the epidermis and making tbe leaves 
appear to be specked with brown. However, they are repelled or 
destroyed by spraying with Bordeaux Mixture with an Arsenicsl 
poison added. 

The ^aiu pest known as the Angoumois Oraio Moth has con- 
tinued its destructiveness, especially in the Sontheastern portion 
of this State. However, we have had some excellent reports of 
loss prevented by this pest by threshing the grain early and get- 
ting it into the bin rather than leaving It in the straw. One per- 
son in particular reported to us that he had threshed about one- 
half of hie crop shortly after harvest and the other half was left 
until the early part of the winter. The former was not injured by 
the Grain Moth, while the latter was practically destroyed. This 
is in accordance with our recommendations. 

Grasshoppers have been observed by us as serious enemies of 
fruit by gnawing peaches through the skin at the upper aide as they 
are ripening, especially during the very dry part of the year 
which, of course, is the growing side, and resulting in decided 
blemishes. We have also had reports of their destroying tobacco 
and eating the leaves and fruit of melons. We recommend poison- 
ing them with the Griddle Mixture or spraying with sweetened 
arsenical poison. The Criddle Mixture is discussed in the Bnlletin 
of the Division of Zoology for last May. 

The Hessian Fly has not been so destructive as daring some 



yeara, but as usual the wheat planted early ba; been generally in- 
fested more or less. 

Lady Beetles as beneficial insects bare been reported from a 
great many ditferent bources. Leaf HoiJpers on rose, apple and po- 
tatoes hav^ been injurious in some places, but have been destroyed 
by two or three applications of contact iDsectiddes, such as are 
recommended for Plant Lice. Maggots or the larvie of the Flies in 
raspberry canes have appeared in some parts of this State, thus 
causing a wilting down of the tips during the summer. They 
should be cut and burned when found infested. The Mediterran- 
ean Flour Moth has been de«tructiye in mills and graneriee in the 
Eastern ports of this State, and it has also spread to the extreme 
Northern or Western portions of the State, but has been cleaned 
up satisfactorily by two fumigations at intervals of abont one 
week with Hydrocyanic Acid Gas. In some of the larger mills 
this operation has cost over fifty dollars for the fumigation, but 
has given very satisfactory results in destroying all insects in the 
building as well as Mice and Rats by the busheL 

Mites, especially the Red Mites, have been reported injuriDg 
many varieties of trees, shrubs, ornamental plants and shrubbery, 
and have been controlled by spraying with the Lime-sulphur Wash, 
the same as for the San Jos^ Scale, or with contact insecticides 
containing Sulphur or Bulphur Compounds. 

Slugs on cherry and pear trees have been very abundant and 
destructive, but easily killed by dusting with freshly-slaked Lime 
with about one-fortieth part of Paris Green added. 

Spraying is becoming far more extensive than ever before and 
oiH" citizens are producing better fruits, planting young orchards 
and having better results and a more hopeful outlook than has 
previon^y been known in this State. 
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SPECIMENS .KE(JEIVED DURING SEPTEMBER, 1907. 

For each entry of which the epecies is determined a common 
specific or general name is given, followed by the scieotific name. 
Following entriee are given with the common name when that ie 
specific, and with the scientific name when the coounon name is 
not specific name, allowing the contribator to follow the list back 
for the general name. 
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OUR MONTHLY CHAT WITH READERS. 



This Bulletin. It may not seem proper for one to call attention to 
the resultB of bis own ett'orts, but we can act refrain from Baying 
to the citizens of Pennsylvania, that we consider this present issue, 
the best and most useful Bulh'tiu of tli<^ sixty that have been 
published and issued from this office during the past &ve years. 
We have needed in this State some popular literature containing 
bri*'f and accurate descriptiotis of Insects and the work they per- 
form, giving the com,mon names of the insects in such a way that 
they may be recognized and their presence detected and proper 
remedies or preventives applied. 

We have called attention to some comparatively new species of 
destructive insects in this State as well as some important imported 
plant diseafics. It is very desirable that readers aid us by watching 
for the occurrance of these, in order that we may help to snppress 
them wherever they may occur in this Commonwealth. As serious 
as has been the loss by the San Jqb6 Scale, amounting to millions of 
dollars in this State, we must honestly as.sure our citizens that there 
are pests and plant diseases of far greater destructive possibilities 
than this from which we have suffered so mueh. The scale scare and 
scale trouble should now be a thing of the past, as we have proven, 
by demonstrating how to control it satisfactorily and economically. 
For some of the other insects and diseases, however, more recently 
appearing, satisfactory remedies or preventives are not. knbwn. 
These yet remain as subjects for most important investigations. Let 
Tis work together! 



THE DEMONSTRATION ORCHARDS. 



The Demonstration Orchards that are now established in most of 
the Counties of this State are worthy of careful study by every per- 
son, growing even a few fruit trees. Tlie pruning demonstrations 
have already been given, and where San Josil Scale is present the 
spraying demonstration for this pest has also been held. The Cod- 
ling Moth demonstration will come next, and must be just after the 
blossoms fall. All citizens interested in good fruits should attend 
the demonstrations and see how to prevent wormy apples, pears 
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and quinces. Other demonstrations will b^ announced and given 
ID due time. Watch the anuouucementB in local papers. 

How Late Can We Spray For 6cale? Spraying for San Joa6 
Scale can continue until after the buds burst and the green lea\'eB 
appear and the pink of the blossom is first seen, but not after the 
blossoms commence to open. Do not spray any plants while in 
bloom unless it is desired to kill them. 

This Bulletin will be sent while the supply is not exhausted to all 
persons in this State requesting it, and particularly to agricultural 
organizations and clubs of various kinds. 

Correspondence on these topics is solicited. Send specimens and 
communications to H. A. S'orface, Economic Zoologist, Hatrris- 
bnrj!, Pa. 



INSECT PESTS AND THEIE WORK. 



It is of great importance to iinow the names of insects that arc 
effecting destruction to crops of various kinds. In many cases the 
pests themselves ara not easily seen, but their work remains so 
apparent that growers are familiar with this rather than with the 
insects. It is our effort in this Bulletin to describe the appearance 
and effects of some of the most common and destructive insects, 
and also the pests themselves, in their destructive stages^ in such 
a manner that the growers may be able to recognize the source of 
insect trouble and apply the known remedies for each, after deter- 
mining the name of the pest or cause of the damage. It must be 
recognized that insecticides should vary in composition and time of 
application in accordance with the kind of insect for which tbey are 
to be applied. No fruit grower merely "sprays." He makes a. care- 
ful study of the pests on his trees and applies the right material, at 
the right time, and in the right way to destroy, control or prevent 
these pests. The kind of insecticide to use, the proportions of 
materials necessary, the methods of making the mixture, the exact 
date of application, and the method of application, all are of funda- 
mental importance and should be studied and learned. They have 
been discussed at length in previous issues of these Bulletins, a few 
copies of which yet remain in the office of the Economic Zoologist 
for free distribntion to persons who need them. 

Before the subject of insecticides, however, ie that of the name 
of the pest for which the material is to be used. This really must 
be learned first. Every person going into the business of growing 
plants or keeping live stock, poultry or other living creatuTes of any 



363 

kind should first become acquainted witli the diseaseB and enemies 
of those plants or animals. He should know them by name and by 
description, as well as by efEecta or results. By having this know- 
ledge he can easily find the proper remedies or preventives in publi- 
cations on such subjects. 

In the following article, insects are discussed according to the 
plants they infest, but it mnst be remembered that some insects are 
liabl'e to attack a great many varieties or species of plants, while 
others may be limited to but a few or even one only. When an in- 
sect like the Codling Moth is described under "Apple," this does not 
imply that it attacks no other fruits, and the description of its 
work for the fruit under which it is discussed is practically the same 
as for its effects on any other fruit or plant. If the description and 
name can not be found under one particular kind of fruit, it should 
be sought under another, which it may also attack. Details of 
remedies have been published in previous issues of these Bulletins, 
especially in our issue for last May, copies of which may be had by 
application to this oiBce. 



APPLE PESTS. 



Aphids or Plant Lice: These are small, found-bodied greenish in- 
sects, with two long antennae or feelers and a piercing mouthpart 
by which they pierce the tissue of the leaf or growing twig and 
suck the juices, after having iujected a saliva that is always poison- 
ous and detrimental to the tree. Plant Lice belong to the group of 
insects without metamorphosis, and consequently they do not have 
a worm-like larval stage. The Apple Aphis remains during the 
winter in th« form of black shiny eggs on the twigs of the tree. 
At this time spraying with such insecticides as are effective in killing 
scale insects will destroy them. About the time the buds are burst- 
ing the young Aphids hatch from the eggs and cunimence to suck the 
juices from the new green parts. This is the best time to kill them 
by mild contract sprays, such as dilute' Whale Oil Soap, eight per cent 
Kerosene Emulsion, Tobacco Decoction, or dilute soap washes of 
other kinds. As they feed on the under sides of the leaves, the in- 
fested leaves become defomied or twisted and curled in such a way 
as to form protecting places for the insects witbin and sprays can 
not reach them. Consequently after the leaves are curled it is 
impossible to kill them by spraying, but if delayed until then the 
iofeeted twigs may be bent over and dipped into pans contaiDiug the 

contact insecticide, or the leaves may b«e picked and destroyed. i \c 

o 



The Codling: Xoth: The Codling Moth is the insect that feeds on 
the seeds and around the core of apples, pears and quinces. In its 
destructive stage it is a pinkish white larva which comes from an 
egg laid on the fruit or leaf bv a small winged moth, which flies at 
night and is properlj called the Codling Moth. This egg is laid 
about the time the trees are in bloom, and shortly after the flowers 
fall the little larva or worm hatches from the egg and generally 
crawls to the blossom end of the fruit, where it usually makes its 
entrance. There ia no remedy for it after it has entered the fruit, 
but if a spray of arsenical poison be used at the right time, it will 
be killed with it when it takes the poison in attempting to gnaw 
through the surface of the fruit to reach the interior. 

The best remedy is Arsenate of T.ead, two or three pounds in 
fifty gslloDS of water, and the next best is Paris Green, one third 
pound in fifty gallons. Instead of using the poison in water alone.itiB 
yet better to make the Bordeaux Mixture by the use of four pounds 
of Bluestone and six pounds of Lime and a fifty-gallon tank or barrel 
of water, and add the poison to this. For pears, apples and quinces 
this formula is all right, but for peaches and plums it should be 
reduced by using one-half of the materials in the full amount of 
water. 

To prevent the further appearance of the Codling Moth, fallen 
fruits should be destroyed as soon as they drop, either by gather- 
ing them or by keeping pigs or sheep beneath the trees. Also, 
bands may be put aronnd the trees in mid-summer to catch the 
larvae when they seek places to spin their cocoons and transform 
into their winged stage. However, if the bands be not examined at 
least once per week to kill the insects that collect beneath them 
they are worse than as though nothing bad been used, for the reason 
that they nail furnish hiding places for these pests rather than 
force them to transform where woodpeckers and other natural 
enemies would be liable to find and destroy th^m. 

The spraying for the Codling Moth should be done just after the 
petals or flowers fall, and again in a week or ten days from that 
date. There are two broods of the Codling Moth per year, bat if 
the spraying be thoroughly and properly done for the first brood it 
win not be necessary to spray in July or August for the second 
brood. 

The Bad Xoth: This is the insect which does its destruction when 
in the larval or worm stage by eating the interior of the buds of 
apple and other trees. The chief destruction is done in spring and 
may be quite serious, because the undeveloped leaves are then so 
small that one bite may cause deformity of an entire leaf as it far- 
ther developes. For the Bud Moth, spray with Arsenate of Lead or 
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Paris OreeD as soon aa the bads burst and the green leaves are 
showing, and repeat just before the blossoms open. Carefully avoid 
spraying blosBoms when in bloom. 

Bitter Bot: Hitter Rot, aa a diseoae of the fruit shows itself in 
the form of darlc-colored rotten spots, and canses the fruit in such 
spots to taste very bitter. It is important to prevent it by spraying 
with the Bordeaux Mixture before the blossoms open and again 
just after the flowers fall. This second Bordeaux spray is the spray 
with Paris Green added to be used for the Codling Moth. This 
Bordeaux spraying should be repeated once every ten days for a 
few weeks. 

Boren: The Common Borers of Apple, Pear and Quince are the 
larvae or grubs that work beneath the bark of young trees. These 
generally enter and work where the bark has been injured or where 
the injury by sunscald has already started. They are rarely found 
in the branches and seldom in the trunks of large trees and perhaps 
never at the roots. There are two kinds of Borers attacking the 
growing trunks of young apple, pear and quince trees. One of these 
is called the Round-headed and the other the Flat-headed Borer. 
They are the larvie or grubs of beetles belonging to different 
familiea. (These must not be confused with the Shot-hole Borer, 
discussed under "Peach.") Their presence is often made manifest 
by the dark, flattened, discolored spots in the bark over them. The 
bark is generally dark and flattened at such places, and tapping on 
it shows that it Is hollow beneath. Sometimes they show evidences 
of their presence J)y means of boles cut through the bark and fresh 
''sawdust" dropping out. To get rid of them it is poBsible to cut 
them out after they have entered, or puncture them with a long, 
sharpened, but very soft, wire, which will follow their winding bur- 
rows, or drive sulfur matches into their holes and let them remain. 
It is also advisable to inject carbon bisulfide in their holes with a 
spring-bottom oil can and plug these with clay or mud. The best 
treatment for Borers of Apple, Pear and Quince is to prevent their 
entering the tree by painting with pure unboiled linseed oil and 
white lead, from the lower branches to the ground, about the last 
of June. This also prevents injury from mice and rabbits. 

The Case Bearers: The Case Bearers are small insects which in 
their larval stage crawl over the leaves or twigs, carrying with them 
a small protecting case. In fact, there are two or three species 
of these Case Bearers, one of which oarrieB a twisted tubular case 
and another carries a case shaped like a cigar, and hence is called the 
Cigar Case Bearer. It is impossible to spray them with contact 
insecticides because they are protected within their cases. They 
are killed by using poison sprays applied at the same time and in 



the same majiner as tor the Bud Uotli. The mature Case Bearer is 
a very small moth. Their injury is, of conree, done in the larval 
stage, generally in the very eaxly part of the growing season, and 
coDHiBts in eating holes in the leaves. 

Canker Wonna : The Canker Worm is sometimes called the 
Measuring Worm, Measurer, Loop Worm, Looper, "Tapeworm," and 
other common names. There are two species, one of which is 
called the Fall Canker Worm because they appear In the mature 
state in the fall of the year, and the other the Spring Caokerworm, 
because they live through the winter in the ground and transform 
to the 'adult state in the spring, and then crawl to and up the trees. 
The females are wingless and have no way of reaching the branches 
of the trees, where the eggs are deposited, other than to crawl from 
the ground to the twigs for this express purpose. While they are 
moths, they do not resemble moths in general from the fact that 
they are without wings, although the males have wings and fly 
readily from place to place. The larvse are Measuring Worms that 
crawl along by looping during late spring, after having let them- 
selves down from the trees by means of suspending silken webs. 
In Pennsylvania the Fall Canker Worms have, during recent years, 
been in the habit of remaining in the ground until spring and ap- 
pearing at the time for the spring species. 

They destroy the foliage of nearly all kinds of shade and fruit 
trees by eating it. They become full grown about the middle of 
June, when they disappear almost suddenly and enter the ground to 
pupate and remain during the remainder of the year. 

Because all the female Canker Worms must crawl to the living 
twigs to deposit their eggs, it is possible to prevent this by putting 
bands of very loose cotton, rolled outward, or some sticky sub- 
stance, or loose wool, around the trunks of the trees in February 
and March. After the young commence to eat the leaves, it is 
possible to spray with arsenical poison, such as Arsenate of Lead, 
two pounds in fifty gallons of water, and thoroughly destroy them 
as promptly as possible. The younger they are when sprayed the 
better the results. 

Frog-Eye or Sound Leaf-Spot: This is the name of a fungous 
disease of the leaves of apple trees, which appears to have come 
into this State during very recent years from the Bouth, and is 
spreading northward with very destructive effects. The name of 
the disease is given from the fact that it produces round brown 
spots in the green lea\"eB, which very much resemble the round ear 
drums or so-called "eye spots" seen on the sides of the frog's head 
just back of its eyes. Several of these spots may occur on one leaf 
and cause the leaves to fall prematurely and result in the prodao- 



tioD of fruit of only p()or grade, if any. As for other fungous dis- 
eaees, these are easily prevented by spraying at the proper times 
with the Bordeaux Mixture. In an orchard where infection occurs 
the spraying should be done about once every two weeks duriag the 
sanimer, and also repeated after a hard rain washes the leaves. 

Apple Leaf Miner: This comparatively new destructive insect in 
this state malies a mine or tuunel in the green tissue of the leaves 
between the two layers or coverings, and as several may occur 
within on.e leaf they have a destructive effect and results similar 
to those of the Frog-Eye fungus. The mines or tunnels made by 
this insect can easily be recognized by the fact that they are trum- 
pet shaped or worm-like in appearance. The larva which makes 
them transforms into a pupa and in the spring developes into a very 
minute moth which lays the egg on the leaf, and the larva hatches 
from this. Where this pest occurs the falling leaves should be 
gathered and burned as completely as possible. A spray of 
arsenate of lead and Bordeaux Mixture, kept on the leaves during 
the spring and the early summer to destroy the young lar\-a at the 
time they hatch from the egg, and before they are concealed within 
the leaf, is the only practical remedy that can be offered at this 
time besides the destruction of infested foliage or fallen leaves to 
prevent its spread. It is urgently requi>sted that readers should also 
watch for this insect and t^cnd reports and samples of infested 
leaves to this oltice. Special attention must be given to this pest 
in this State before it spreads further. 

Bailroad Uaggot: This name is given to a white "worm" or mag- 
got which is reaily the larva of a By, and should consequently be 
called a maggot. It bores through the pulp of the apple, making 
its path in a winding manner through the fruit, and doing even 
greater damage than does the destructive Codling Moth. Its work 
is to be known at once by the small winding path made through the 
pulp of the fruit. It does not attack the seeds or core, as does the 
Codling Moth. It has comparatively recently come into this State, 
chiefly from the North and East, and it is very important for fruit 
growers to watch for it and report its occurrence to this oBBce, in 
order that we can help to suppress it before it becomes more gen- 
erally extended over the orcliards of this Commonwealth. It may, 
in time, become by far our most important apple insect pest. 

The egg is laid on the fruit by a gi'ay fly, slightly larger than the 
House Fly, and the larva is about one-fourth the size of the common 
or average dressing pin. Its presence is readily recognized by its 
winding tunnel bored through the fruit. Where it occnra fallen 
fruit should be gathered promptly and completely and fed to pigs, or 
the hogs or sheep should be permitted to have free range of the 
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orchard. It is vcrj important for the occurrence of this pest to be 
reported bj- observerB to this office. 

Oyster-shell Scale: The Oyster-shell Scale is generally a dark gray 
or brownish color, but not white, forming a perceptible ridge on the 
bark where it is fixed, two or three times longer thaa wide, and 
curved In the form of an oyster shell. From the ceotral part of 
Pennsylvania southward there are two broods per year, the young 
appearing about the middle of May and again about the early part 
of August. The female lays her eggs beneath the old shell and dies, 
and the pearly white eggs remain unhatched under the shell during 
the winter. Their injury is done by injecting a poisonous saliva 
into the inner bark and sucking the sap therefrom, according to 
the habits of other species of scale insects and Flanl L4ce. Reme- 
dies are discussed in our Bulletin for last November. 

The San Jose Scale: This little but terrible pest ia about the size 
of the dot'over the, letter "i" in this Bulletin, and is perfectly circular, 
with a little point in (he center. Often they occnr in such Dumbers 
as to completely incrust the bark of the tree. They may fix upon 
any portion of the tree above ground, including the leaves or fruit. 
They often cause the inner bark, especially of pear trees, to become 
red by their poisoning, and cause little red specks on the growiog 
shopts and fruits. They are to be killed by the methods advocated 
in previous numbers of this Volume. 

The Scurfy Scale: This is one of the older scale insects on fruit 
and shade trees, given its common name from the fact that it re- 
sembles a tlake of scurf or dandruff, auch as is sometimes seen in 
the hair. The female is gray and fan-shaped, and about the size 
of the letter "v" used in this Bulletin. The male is qnite small and 
narrow, being no larger than the body of the letter "i" in this print. 
Beneath the seal? of the female are to be found the purple ^gs 
during the winter time and about midsummer. There are two 
broods per year, the first hatching about the third week of May, and 
the second hatching during the early part of August. The life his- 
tory, effects and remedies are practically the same as for the Oys- 
ter-shell Scale, Spray when the trees are dormant with such insec- 
ticides' as are recommended for the San 3ob6 Scale, or spray just 
after the eggs hatch with mild contract insecticides, such as are re- 
commended for Aphids or Plant Lire, 

The Tent Caterpillar. As common and conspicuous as this pest is 
it is often confused with other species of caterpillars or larva of 
moths. This name is given only to those hairy caterpillars which 
hatch from a band of eggs encirc'ing the twigs of cherry, peach, 
wild cherry and a few other trees, and form tents of thick white 
sheets of webbing in the forks of the branches on the trees dnrlng 
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tbe months of May and June. The tents ma; remain in a more or 
less dilapidated condition during all the year, but the worms or 
caterpillars do not remain in them after the latter part of June, 
This term sboul(^ not be given to the Webworms, which construct 
loose web coverings over the leaves of various fruit and forest 
trees later in the year, nor should it be givt-n to the caterpillars that 
denude walnut trees and form bunches of cast skins on the trunks. 
Tent Caterpillars are to be killed by clipping off the egg masses 
during the winter and spring and by spraying with arsenical pois- 
ons as soon as Ihey appear and commence to form their tents in 
the spring, and by removing their tents with a brush on the end of 
a pole or by shooting them out of a tree with a shotgun loaded with 
only powder and paper. If a torch be used for burning them out, 
it can be made effective, but is liable to injure the tree, uulesa one 
be careful to hold it near the brances only a very few seconds. 

Apple Scab: This is a ftrngous disease which causes the scabby 
condition of fruit and leaf, and it is to be prevented by spraying 
with the Bordeaux Mixture in the same way and at the same time as 
for Frog Eye and other fungus diseases. 

Woolly Aphis : This is a dark blue plant louse, which secretes a 
white waxy or woolly substance over its body that protects it from 
cold, heat and water, and also from its enemies. The white cover- 
ing and the number of these insects together form what resembles 
a small tuft of wool, from which the common name is derived. They 
may live on the roots of trees, or on the trunk, branches or leaves. 
Where there are injured spots the Woolly Aphis is especially liable 
to be found, and by its continuous injection of a poisonous saliva 
and sucking the sap of the tree at such place, it causes a permanent 
injury and often results in the formation rf knots or galls. When 
it occurs on the roots of trees the best remedy is to uncover the 
infested roots and put immediately over them a liberal sprinkling 
of finely ground tobacco leaves or tobacco dust and replace the soil. 
The Woolly Aphis above ground can be killed by painting or spray- 
ing the spots which it infests with strong soap solution, oil emul- 
sions, strong tobacco decoction, lime-sulphur wash, Niagara Spray, 
or any other good contact insecticide. 



(See discussion of Peach and other stone fruits.) 

i:..g,.ro::b,'GoO'^lc 
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ABPAHAGUS. 



Asparag^ Beetles: There are two kinds of Asparagus Beetles, 
both of which injure the aeparagas plants by eating the green parts 
and making holes in the stalks, aud by laying their eggs upon the 
plants, from which eggs, grubs or larvte hatch and feed upon the 
green parts of the plant. In habits, eflfects and remedies the two 
species are similar, but the beetles are distinct, the one known as 
the Common Asparagus Beetle being found much more eitenfiirely 
in this State. 

The Common Asparagus Beetle is blue-black In color, with red 
thorax and lemon-yellow and dark blue wing covers, with a redisb 
border. It is Itss than one-fourth inch in length. The less common 
species in this State is called the Twelve-spotted Asparagus Bee- 
tle, and may be distinguished by its color, which is orange red, with 
six black dots on each wing cover, making twelve black dots on the 
tipper side of the orange red insect. It closely resembles the ripen- 
ing asparagus berry. This species of insect has been introduced in 
to ourState from the Southeast and it is gradually spreading north- 
ward and westward over the State. We should like to know its 
range, and ask for specimens and information concerning its occur- 
rence in this Commonwealth. Both species deposit rows of small 
dark eggs, placed endwise on the plants. The remedies for both 
are the same, and consist in cutting low the entire patch of aspara- 
gus, destroying the food supply, or dusting with flour and pyrethrum, 
or permitting a portion of the patch to remain uncut and dusting it 
with flour and Paris Green when damp with dew, or spraying with 
some othLT arsenical poison, especially Arsenate of Lead, which 
will stick to the plants that are not to be used for food. 

Asparagus Bnst: This is a disease which occurs where the plants 
are too damp and the air circulation is poor. It is to t>e prevented 
by cutting all the plants low and frequently, and spraying with 
Bordeaux Mixture during the season after the cutting stops. Cut 
and bum the rusty plants in the fall as soon as they ripen or com- 
mence to die. 



Anthraonose or Bed Spot: This is the disease which caoses dark 
or red cancer-tike spots in the bean pods. The remedies are dis- 
cussed in our May Bulletin. , - i 

Coogic 
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Mildew: Mildew is a commOD plant disease, whicli may attack 
beana, carnations, rosea, peas, violets and other plants, and is to be 
prevented by spraying with dilute Lime-sulfur Wash, with some 
extra free Sulfur added, or with PotaBsiuin Sulphide, or dusting 
with very fine Sulfur, when damp. 

Weevil : The Bt&n Weevil is a small insect several of which some- 
times feed inside one bean. The eggs are laid in the pods when 
the beans are growing, and the larvte bore into the interior of the 
bean and feed during the fall and winter. To destroy them the 
beans should he fumigated with Carbon Bisulphide or Hydrocyanic 
Acid Gas as soou as they are gathered, and again before they are 
planted in the spring. 



CABBAGE AND CAULIFLOWER. 

Cabba^ Worm: The common green Cabbage Worm reaches a 
length of about one inch, and appears to be covered with delicate 
green velvet. It eats the leaves of Cabbage and Cauliflower and 
proves very destructive. It is the larva! or immature form of a 
white butterfly, of which two species are common. It is to be killed 
without any trouble by spraying with Paris Green in water, or, 
better. Arsenate of Lead io wator, or by dusting the Cabbage with 
floor, twenty parts and Paris Green one part. If applied in a dnst 
it should be while the plants are damp with dew. When applied to 
lieads that are three-fourth or less grown, there is not th« least 
danger in using poison, and there will be no trouble of loss by the 
worms. 

Cabbage Plant Lice: These are the minute insects belonging to the 
large family of Aphids, which are at times seen covering the leaves, 
especially the under sides. Aphids or Plant Lice should be too 
familiar to every grower of plants to need description. When they 
are present on Cabbage they should be destroyed at once, by either 
picking off and burning the leaves they infest or by spraying with an 
up-turned nozzle, which will be sure to reach them on the under sides 
of the leaves, using ten per cent. Kerosene Emulsion, with some 
Resin or Whale Oil Soap to make it stick to the plants. Whale Oil 
Soap Solution alone, one pound in six gallons of water, will destroy 
them, as will also a strong solution or decoction of tobacco. 

Caterpillars: Various kinds of caterpillars, or larvse of moths, 
may be seen at times eating holes in the leaves of heads of Cab- 
bage, These should be destroyed by spraying with arsenical pois- 
ons, such as Arsenate of Lead, or by dusting with Arsenites, orlljy 
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' band picking. It is our opinion tliat Cauliflower can not be sprayed 
with arecnical poisons with the certainty of safety tliat can be felt 
in spraying Cabbage. Tlierefore, we advise the use of an insect 
powder, such as pyrethrum or hellebore, instead of araenites in 
treating Canliflower. 

Olubroot, Bigroot or Bigfoot: This is a disease of the stalk of the 
Cauliflower and Cabbage by which it swells to enonnons size and 
stops the growth of the plant. The disease may be in the soil in 
which the plants are grown, or it may be in the soil in the field in 
which they are »et, or it may be on the seed and infect the plant bed 
and later the soil in the field. The best preventive is to mix lime 
and Sulfur, about ten parts of the fonner to one of the latter, and 
stir a handful of this into the soil at each place where a plant is 
to be set. Other remedies are discussed in our May Bulletin. 

Harlequin Bug: This insect is a true bug, having a long suctorial 
bill. It is brightly colored or marked with red and black, and being 
in the form of a double triangle it is readily recognized. It is a 
southern insect, coming into this State from the South, and sucks 
and blights cabbage and similar plants, but does not gnaw them. 
It is to be found upon Cabbage, Cauliflower, Kale, Mustard and other 
craciferous plants. We wish records of the occurrence of this in- 
sect in this State, and shall thauk our readers to report it, in order 
that we can make charts of the area infested by it. To destroy it, 
either pick it by hand or sow a snutll trap crop of Mustard, and after 
the insects congregate upon the plants spray them with Kerosene, 

The Root Hai^ot: This insect Is the larva of a Ay about the size 
of a House Fly. In the stage in which it infests the roots, it is a 
maggot reaching a length of slightly over one-fourth inch. It feeds 
upon the soft tissue surrounding the roots of Cabbage, Cauliflower, 
Radishes, Turnips and other cruciferous plants, probably also in- 
cludiug Mustard and wild plants of the same family. It sometimes 
causes the plants to wilt down suddenly as though their roots had 
been cut off, or as though their leaves had been scalded. Upon 
examination of the roots of such plants, they are found to be strip- 
ped of their outer or fleshy layer. This peat is best prevented by 
putting a disk of tarred paper, about three iuches in diameter, 
closely around each plant at the time it is set into the ground. 
Split the paper to the centre so that it can be put around the plant 
and firmly pressed down fo the ground. Several remedies are men- 
tioned on page forty-five of this volume. The tarred paper disks 
are best to prevent its entering the roots and the carbolic emulsion 
will kill it after entering. It is not so destructive on the late Cab- 
bage plants, and conseQuently it is advisable (o plant the bulk of 
the crop for home nee for winter, for krant, etc., at a late plantinff. 
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OARNATIONS. 

Anthracnoie or £iut Spot: TbiB is a plant diseaise attacking the 
rariouB parts of the planta in spoia, causing death to the tiBSue, and 
in fact acting as a vegetable cancer. It is to be prevented by spray- 
ing abundantly with the Bordeaux Uixture or Cupiam. 

Uildew: ^l^e Mildew on Bean.) 

Red Spider: The Bed Spider or Bed Mite is an insect which is at 
times very destructive to plants. Those plants that are subject to 
Mildew are especially liable to be attacked by the Ked Spider. It 
is a suctorial creature, and therefore can not be killed by internal 
poisons or arseuites. It is not always red, but may be white or 
greenish, and this common name, therefore, may at times be mislead- 
ing. Where a strong jet of water tan be had it is advisable to wash 
the infested plants by such means, knocking the pesis from them. 
Also it is well to spray with almost any matenals recommended for 
Mildew. Sulfur and its compounds are specifics against the Red 
Spider. The dilute Lime-sulfur \V'a8h, made so dilute that it will 
not injura the foliage, and having- some free Sulfur added, will give 
excellent results for Bed Spider. A dust of Sulfur and Lime, or 
Sulfur and Flour will also be useful in suppressing this pest. Pot- 
asfiinm Sulphide Solution with some Flowers of Sulfur added, is 
especially good, while results can also be obtained by the use of 
Whale Oil Soap or Kerosene Emulsion. 



Cherry Aphis: The Cherry Aphis is a plant louse, but instead of 
being green in color, as are those which have been previously dis- 
cussed in this Bulletin, it is of a dark brown color. The Browu 
Aphis is also sometimes foimd on Peach. The plant lice of this color 
are more hardy or less easily killed than are the green aphids or 
plant lice. We have several records of their having been destroyed 
and the trees cleaned nicely by the use of the boiled Lime-sulfur 
Wash, applied in the spring while the buds were swelling. We 
recommend this for Cherry, Peach and Plum each year, whether the 
San job6 'Scale be present or not. Also, a strong solution of Whale 
Oil Soap, one pound in five gallons of water, strong Tobacco Decoc- 
tion, or 12 per cent. Kerosene Emulsion, applied as a spray, will kill 
them. 

Black Knot: The Black Knot is one of the important plant diseases 
Id this State against which there ia legislation, and for which the 
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law sbould be strictly enforced. It is to be lecognized as a bard 
ruugb black fungous growth, musing deformity of the branches, seen 
on the twigs and branches of plum and cherry trees as black knots 
of varying sizes and shapes. Tlie only known remedy is to cot it 
out and burn it, sterli/jug the knife occasionally by dipping it into 
turpentine, Bordeaux or Lime-sulfur wash, and washing the freebl.v 
cut surface of the branch with paint, turpentine, Bordeaux Mixture, 
or some other sterlizing material. There is no spray that will core 
Black Knot, but spraying with Lime-sulfur Wash or Bordeaux Mix- 
ture will greatly aid in preventing its spread. It should be cot and 
burned promptly wherever seen. 

Cherry Curcolio : The Cherry or Plum Curculio makes "wormy" 
cherries. The damage is done in the larval or grub stage, from 
which it enters the ground, transforms to the pnpa, nod remains 
over winter to come out in the spring in the form of a snont 
Beetle. The trees sbould be sprayed with Arsenate of 
Lead and Bordeaux mixture, using two or three pounds 
of Arsenate of Lead in fifty gallons of Bordeaux just 
after the buds burst, but before the blossoms open, and again with 
Ibe same liquid soon after the petals or flowers full, and this spray 
should be repeated again in a week or ten days. It is advisable to 
cultivate the ground about the middle of July under infested trees 
and permit fowls to run in the orchard or yard where cherries and 
plimis grow. I'ick off the fruit that indicates that it is stung or 
infested, and fi^ed to the poultry or pigs and have fowls ready to 
destroy the fruit which falls early because infested with "worms," 

Cherry Fly: A new cherry peet, the adult is a spotted -winged fly, 
and the larva is a maggot in the fruit. Remedies, as for Curculio. 

Bot; The Brown Rot or Monilia of Cherry is a disease which in- 
fects stone fruits, such as Cherry, Peach and Plum. Next to the 
('urculio causing wormy fruit, rot is liable to be the worst enemy of 
the cherry fruit. It is som'Ctimes called the Rtpe Rot, because it 
comes almost suddenly about the time the fruit is commencing to 
ripen. It can be prevented by faithfully spraying with the Bordeaux 
Mixture, as described for the Curculio, but keeping up the spraying 
about once every two weeks during the growing season, and repeat- 
ing this when the leaves and fruit are washed cl'can by a hard rain. 
After the fruit is full grown and commences to show color of ripen- 
ing it should be sprayed with 0\ipram solution, which is a colorless 
fungicide and will leave no stain. Rotten fruits of Peach, Plum and 
Cherry should nevxr be permitted to remain on the trees nor left 
on the ground, but should be gathered and burned to prevent the 
spread of the millions of rot germs that can be seen as a white 
powdery covering on the surface of such frnits. , OoOqIc 
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The Le&f Sing: Tbe Oherrj I^af Slug is one ot the alng-like insects 
I'osembling a shell-lees eoail, which lives on the leaf b; devouring the 
epidermis and causing the leaves to appear brown or scorched. It 
is a moist, dark, almost shapeless mass, and is one of the most 
easily d'estrojed insects that infest the foliage of fruit trees. Sim- 
ilar larvae destroy the leaves of Plum and Pear trees, and are to be 
killed by dusting with Paris Green with freshly slacked Lime. One 
part of Paris Green should be added to twenty parts of Lime, or 
spray with any of the arsenical poisons or dost with Hellebore. 
Any of the spray liquids for killing leaf-eating insects, such as cater- 
pillars, will destroy these icings, and because their bodies are S'limy 
and moist they are killed by the Lime dust, the same as are the larvae 
of the Asparagus Beetles. 



Com Worm or Boll TP'orm : This is the larva of a grey moth over 
one inch across the wings, which is found feeding on tbe grains of 
soft (green) corn beneath the husks, and also in bolls of cotton and 
sometimes in ripe tomatoes. It is a striped larva, reaching a length 
of over one inch, and is sometimes common in the ears of sweet 
corn. It should be destroyed by picking by hand; and wherever 
ears of corn show signs of infestation, the husks should be opened 
and the larva destroyed. Also, plow late in the fall to kill them 
while they are hibernating. 

Com Root Worm: This is a larva which feeds on the roots of 
young corn in the spring of the year, and consequently does consider- 
able damage. It must not be mistaken for the cutworm, as it works 
at the roots themselves, jind does not cut off the stalk. Also, where 
this pest is found growers should practice rotation of crops, and 
avoid frequent planting of corn in tbe same ground. This is tbe 
best means of overcoming this pest. 

Cutworms: These insects are the young or larvie of dark gray, 
common moths, such as fly at night, and are often called "millers." 
In their larval stage thoy feed cliiefly on the roots of vegetation 
beneath the surface of the ground, and generally remain concealed 
during the day time, feeding mostly at night. They come from eggs 
that were laid by the moths, generally near the roots of grasses, and 
when a sod field is plowed they remain in tbe soil ready to attack 
whatever crop follows. They are thus sometimea forced to appear 
in nnmbers as enemies of the young corn plants. They cut off the 
plants beneath the surface of the ground and eat the tissue, but do 
not seem to draw it down isto tbe bo'^ jn ttiC gi^imd as 40^8 tttfr 
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Earthworm. They are best pifvontcd by pract,iclug sath rotation 
of crops as to pR'veut plnuting coru upon grass sod, and especially 
upon a aod of loag standing. WliL'ie it is necessary to plant corn on 
sod, the ground should be plowed in the fall and cultivated as late 
as possible and again cultivated in the spring as early as possible. 
It should be allowed to lie (allow until late spring and planted late. 
This is to kill the Cutworms or starve tliem out. In addition to this, 
poison bait should be used, wado with Paris Green and sweetened 
bran, and dropped occasionally over the ground they inhabit. After 
the corn has sprouted in the spring and the Cutworms commence to 
destroy it, these pests can be killed by poison baits dropped over the 
ground in the evening when it is damp, or placed under boards. 
Also after a rain they can he found by going over the fields and 
watching for places where they have freshly broken the soil, like 
miniature moles, and pick llieni by hand aud destroy them. 

SmntofCorn: These are tlie large black balls that form on 
various parts of the stalk, leaves aud tassel. Kuch masses should 
be gathered and burned before they become dry. Do not destroy 
them by throwing them on tJie manure heap nor permit them to 
remain on the ground. 

Root Lice and Ants: The small boles freshly made beside the 
stalks of young com growing in rows are often quite conspicuous, 
and indicate tlie presence of Ants at the roots. The stalks may 
be feeble and indeed much impaired by the injuries caused, not by 
the Ants, but by Koot TJce which the Ants protect and which in 
turn suck the sap from the corn plants and often injure them ma- 
terially. To prevent Ants and Koot Lice, practice rotation of crops, 
plow in the fall, cultivate late in tht; fall and again early in the 
spring, keep down all weeds, and cultivate frequently. Plant the 
corn with fertilizer and thus slinnilate its growth at a time in its 
life when it is most likely to be enfeebled by numerous small pests. 

Web vonuB: These are the small larvfB or so-called "worms" that 
are often seen in many young stalks of corn. They bore through the 
leaves before they are unfolded and feed in the hL^art of the stalk. 
They thus do a great deal- of damage because they injure it while it 
is young. Tliey spin silken webs over themselves and thus find pro- 
tection. There is no known remedy for them after the corn is 
planted. Fall plowiup and cultivation, as for Cutworms and Root 
Lice, is recommended. Rotation of crops, and avoidance of planting 
corn on sod infested with these pests are especially advisable. 
Stimulate by commercial fertilizer and cultivate thoroly. 

Wire worms: The insect that is proiK-rly called the Wire worm 
is a somewhat hard-shelled beetle larva, which is the young or im- 
mature stage of the Click Beetle or Snap Beetle, or "Snapping Bug." 
The eges are genci-nlly laid in ?od, and the young Wiie worms liW 
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there, but when the sod is turned down the larvie continue to feed on 
tlie plant tisBues in tho soil. There is practically no remedy for 
them after they once commence their depredatione on the growing 
com iu the spring. It is said that they can be poisoned by dropping 
slices of potatoes, poisoned with Paris Green and flour, on the 
gro'ind in the evening when it is damp, and putting such poison bait 
beneath boards. The poison bran ia also to be recommended. To 
avoid them it is best to rotate crops, so the corn does not follow 
grass, plow late in the fall, and otherwise treat the ground as for 
Cutworms, Root Lice and Webworms. 



CUCUMBER, MELON AND SQUASH 

Downy Kildew : Downey Mildew is a disease that causes these 
plants to look as though sprinkled with dour or covered with a light 
or downy substauce. To prevent this, spray them with the Bor- 
deaux Mixture, and gather and burn the vines as soon as the desir- 
able portion of the crop is gathered. 

Blight: Melon Blight is the name of a disease which caases the 
leaves to turn black or brown and may destroy the entire crop. The 
best treatment is abundant and thorough spraying with Bordeaux 
Mixture. In growing melons where this is liable to occur, they 
should be planted with a view of driving the spraying apparatus 
between some of the rows for the purpose of spraying them. The 
grower can nse either a field crop sprayer or barrel sprayer with Jong 
hose. We have had occasion to see the good results of spraying 
with Bordeaux Mixture for Melon Blight. 

Borers: The Borers of squash, pumpkin and similar vines are 
white larviB, which are the young of moths, which fly by day and 
look much lilie wasps. They are called clear-wings and ai'e not 
easily caught or trapped. Unlike most moths they become dormant 
or inactive toward evening and remain so in the morning. These 
mature or winged insects at such times, and also when the weather 
is rainy, cling to the under sides of the leaves, and there may be 
found and killed by hand. They lay their eggs on the vines or large 
stalks, and into these the Borers eat their way, and there they re- 
main and feed until they are mature. They can be killed by punctur- 
ing them with a sharp pointed wire inserted into the stalks and 
pushed along in the hollow until the larvae are pierced, or they can 
be killed by slitting the vines lengthwise to reach them. The cut- 
ting should be done lengthwise instead of crosswise. The vines 
should be covered at intervals to permit them to take root at 
several places, and they will then thrive even thnugh they nbould be 



cut off Dear the original hill or root. The borers can be killed at the 
times the eggs hatch and the young larvae commence to feed, if the 
Tines are at that time dusted with Paris Green and flour, one part of 
the former to twenty of the latter, or by spraying with arsenical 
poison. 

Sqnash Bngs: The Squash Bug is a long brown stinking bug that 
ia often found on the squash, cucuml>ers and similar vines. They 
are too well known to need further description. They lay a number 
of large reddish brown eggs, about one-eighth of an inch apart, and 
from these hatch small active bugs with long legs and aotennse, 
which live in colonies and suck the juices frbm the leaves and also 
poison them by injecting poisonous saliva, causing the leaves to torn 
dark and wither at the infested spots, looking very much as though 
scalded with hot water. Since they are not chewing insects, they 
cannot be killed with arsenical poisons, but hand picking, contact 
sprays, traps and other means of destruction must be used. 

Striped Cncumher Beetles: These are small, yellow ajid black 
striped beetles, about one-fourth of an inch in length, that are to be 
seen in the spring on the leaves of cucumbers, melons and similar 
vining plants. The beetles eat holes in the seedling leaves and 
other leaves as fast as they appear, and in fa«t may deatroy the 
entire young plants. They lay their eggs in the ground very near 
the plants they infest, and their larvae feed on the roots of the [dants, 
eating away the outer soft tissue and causing the plants to wilt 
almost suddenly as though they had been frozen or the stalks had 
been cut off. To prevent injury by this insect cover the plants with 
nets until they are'well started, or dust them with Paris Green 
dilute with flour or with air-slacked lime scented with terpentine 
over which place mosquito netting. 

For the larvie around the roots use tobacco dust in abundance. 
Net only will it destroy the pests, but it will be a good fertilizer for 
the plants. 



OUEEANTS. 



Currant Fruit Worn: Thia is the name of the insect which Uvea 
as the larva inside the currant berry and is properly called the 
currant Maggot. It is the larva of a fly and is difBciilt to destroy, 
owing to the impossibility of reaching it with either contact insecti- 
cides or poisons. Prematurely ripening fruit should be picked and 
fed to the (owls or pigs, and all infested fruit should be gathered on 
the bushes or on the ground and destroyed or crushed under foot. 
The fallen leaves should be raked together and burned, and the 
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plants should be sjn-ayed with arsenical poisons, such as Arsenate 
of Lead and Bordeaux Mixture, soon after the blossoms fait, and re- 
peated two or three times at intervals of about two weeks. Of 
course, the fruit should not be used while a trace of the arsenical 
spray remains, aad it should not be applied after the fruit is more 
than half grown. 

The Cttrrant Worm: This is the name of the green and black 
spreckled larva that is often seen eating the leaves of currant bushes 
and reducing them to mere ribs. It is the larva of a wasp-like 
insect called a Sawfly. The white eggs are laid in rows on the uoder 
Bides of the veins or ribs of the leaves. After they feed and become - 
full grown larvie they enter the soil where they spin cocoons and 
remain during the winter, to come forth the next spring in the 
winged state. They are easily destroyed by dusting with Hellebore 
OP applying a spray of Hellebore stirred in water, one spoonful to a 
gallon of water is sufBcient. A good dusting material is made by 
mixing one pint of Hellebore with four or five parts of flour and 
keeping it in a closed vessel for a few days or longer. The Currant 
Worms are also killed by spraying with arsenical sprays, like Paris 
Green or Arsenate of Lead, and with contact insecticides such as 
Whale Oil Soap, Kerosene Emulsion or freshly slacked lime. 



Elm Leaf Beetle : Th,e adult form of this beetle is a dark-colored, 
small, bard shelled insect, not more than one-fourth inch in length, 
which is to be found in the early spring in the grass or soil around 
the base of elm trees, and which lays its eggs on the elm leaves. 
The larvae feed on the leaves, eating holes through them, and make 
them appear quite netted. They effect a great deal of injury by the 
defoliation of the trees. Fortunately, they do not occur in many 
portions of this State, but we should be glad to have specimens and 
reports of their occurrence from the parts which they now inhabit. 
Infested trees should be sprayed with Arsenate of Lead or Arsenite 
of Lime as soon as the first leaves appear and sprayed again and re- 
peated as often as any of the pests are found present upon them. 

The Tnssock Hoth : This is a common enemy of many shade and 
fruit trees. In the larval stage it is easily recognized as one of the 
most familiar hairy caterpillars. It has long tufts of black hairs 
like pencil points, projecting from it and shorter knobs of red and 
white hairs arranged along its back. It feeds on the leaves of most 
kindfl of shade trees, and is especially injurious to trees along village 
and oity streets. It is the obief enemy of the trees in the streets 



and parks of Pbitadelphia. When it becomes grown it attaches 
itself to the bark of tbc tinink or larger brancbes aod spins a loose 
cocoon, using also the larval bairs for this purpose. Within this a 
chrysalis forms, and later the moth appears with vestigial and nse- 
lesa wings. She cannot Qy, and remains on the old cocoon where she 
lays white eggs and covers them with a frothy substance which 
becomes dry and bard. It is not difficult to gather and destroy these 
egg masses on tbc old cocoons as they are seen upon the branches 
amd trunks of the trees. Doing this in the spring, or touching them 
with sponges dipiied in a soap or oil solution will be effective. A 
saturated sponge may be attached to the end of a pole and dipped in 
Kerosene or Crude Petroleum, and they can he touched in this way. 
When the larvse are [K'esent spray with arsenites to poison them on 
the leaves in midsummer. The egg masses of the second brood 
should be destroyed by hand. 



GOOSEBEREY. 



The Fonr-lined Leaf Bi^: This is a bug or suctorial insect be- 
longing to the suborder Heteroptera, which destroys the leaves by 
puncturing them with its poisonous bill, causing them to turn dark 
and die. It is to be recogmzed by the four stripes running length- 
wise on its body. From these it takes its name. It can be killed by 
spraying with Kerosene Emulsion or W'hale Oil Soap. 

Gooseberry Emit Worm: {See Currant Fruit W^orm). 

Leaf Blight: This 'a a disease of the leaves, causing them to turn 
dark and die or sometimes become deformed. Bpray with the Bor- 
deaux Mixture, shortly after the blossoms fall, and with Onpram 
after the fruit becomes larger, and with either fungicide after the 
fruit is gathered. 

The Stem Borer or Girdler: This is the insect which bores in the 
stems of currants and gooseberries, sometimes causing the leaves to 
turn yellow and thus indicating their appearance. The stem that is 
infested dies, and should be cut out as soon as the yellow leaves indi- 
cate its condition, or as soon as it can be found and burned while the 
pests yet inhabit it, in order to destroy them before they escape. 



Anthracnoae or Bird's-Eye Rot : Ttiis is a Brown Rot, or what 
might be called Cancer, that appears on the fruit in the form of 
round spots somewhat resembling the eye of a bird, — hence the 



second oonimon name. The proper treatment ie to spray or wash 
the vines, posts and trellises with Sulphate of Iron and Sulforic 
Acid, or Copper Sulphate, in water, one pound in ten {gallons of 
water, while the vines are dormant, preferably before the buds open 
in the spring and repi'at this thi-ee or four days later, but do not 
apply it so strong after the buds burst or the leaves appear. Spray 
occasionally with the Bordeaux Mixture after the blossoms drop. 

Black Rot: This is a disease of grapes that causes the fruit to 
turn lilack, decay, shrivel and remain on the vines. It is easy to 
prevent it by spraying with the Bordeaux Mixture about the time 
the buds are bursting, and repeating this once every two weeks 
until after the fruit is half grown. Avoid spraying while the vines 
are in bloom. After the fruit is half grown use Copper Carbonate 
and Ammonia, which is the Cupram solution, repeating this every 
week or two if any signs of rot are to be seen. It is also advisable 
to pick off and burn all rotting grapes as soon as they are seen, and 
especially avoid leaving bunches hanging on the vines when rot is in 
tliem. 

SownyHildew: This is a disease making the leaves look as 
though dusted with a substance like fine down. Sulfur or Sulfur 
Compounds are specifics. (See Downy Mildew of Cucumber.) 

Grape Vine Leaf Hopper : This is a small insect not one-fourth 
inch in length, belonging to the suborder Ilomoptera of the order 
Hemiptera, or True Bugs, discussed in a previous Bulletin. It has 
a piercing and suctorial mouth, and consequently does not eat away 
tlie tissue of the plant, but sucks the juices aiid injects a poison. 
Owing to their immense numbers they cause considerable damage. 
The eggs are laid on the under sides of the leaves. The young there 
hatch and first look like small plant lice, but are active and run 
quickly. The white cast skins remain clinging in numbers to the 
under sides of the leaves. WTien young they do not have wings, 
and consequently do not fly, and can not escape the insecticides ap- 
plied as sprays. When full grown they are winged and jump and 
fly quickly and may escape the spray. The same remedies are to 
be used for these that are recommended for plant lice. For the 
winged or mature insects, it is a good plan to spray with five per 
cent. Kerosene Emulsion, which will force them to go to the ground, 
where they try to rub the liquid off their wings. Then immediately 
spray again with either a fifteen per cent. Kerosene Emulsion or 
Mixture or with WTiale Oil Soap, one pound in four gallons of water, 
or some other strong soap solution. While these stronger sprays 
would be liable to injure the leaves of the grape vines, they can be 
applied to the insects on the ground without danger to the plants 
and with certainty of killing the pests. 
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For gpraving the joung insects,up-tiiraed nozzles should be used, 
aod caie should be taken to rt-ach them on the under aides of the 
leaves. As they are entirely suctorial in their feeding, poisons 
are at no use against them. 

Powdery Mildew : This is another Mildew disease which ap- 
pears as fine white grains rather than aa small threads aod more 
closely resembles flour dust. The treatment is the same as for the 
Downy Mildew. 

6rap« Soot Worm: This insect takes its name from the fact that 
it feeds on the roots of grapes in its larval stage and is very destruc- 
tive in that form and situation. In its adult stage it is a dark beetle 
called the "Steely Bug," which is probably so called from the metal- 
lic lustre of its wings. 

It passes the winter in the ground, and comes forth a^ an adult 
beetle in the spring, feeding on the leaves for a short time befoi-e 
laying its eggs, from which hatch the larvie or worms that feed on 
the roots. Watching for the adult beetles in the spring and as soon 
as they appear spraying with the Bordeaux Mixture and .\rsenate of 
Lead, osing about two or three pounds of the latter to fifty gallons of 
the former, is recommended. \Vhero there are but very few vines, 
hand picking or jarring while it is quite cold in the morning is advis- 
able. After the worm starts to feed on the roots of the vines it can 
be killed by injecting Carbon Bisulphide into the soil arouud them. 
Make holes six or eight inches in depth and two or three feet apart 
and pour from one-foorth to one-half teaspoonful of Carbon Bisol- 
phidc into each hole and close it with earth. Cultivate the soil 
frequently, especially just after the larvaj transform into pupic or 
go into the resting stage. 

Grape-vine riea Eeetle : This is a small beetle of dark color, not 
much larger than a common houRe fly, which jumps like a flea and 
is given this common name in cousequeiice. It is not so easily 
killed as the Grape-vine Leaf Hopper, because it is a beetle or hard- 
shelled insect, and is less readily affected by contact sprays. How- 
ever, it is a sucking insect and can be kilted with arsenical poisons. 
It is partially prevented or repelled by the use of Bordeaux Mixture 
alone, and this spray can consequently be used at a time when the 
fruit is so far developed that poisons would not be advisable. How- 
over, at other times it would be best to add Arsenate of Lead, two 
or three pounds to fifty gallons of the Bordeaux Mixture. 

The Rose Bug: This common and familar insect attacks a great 
many cultivated plants, trees and bushes by devouring the foliage 
when in the adult stage. It is not a bug but a beetle, as it has 
chewing mouth parts and eats the tissue of the leaves, making them 
apiM'ar to bo perforated with numerous holes with quite irregular 
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edges. The lame of this betHe live in the ground and there trans- 
form to the pupal or resting stage and remain over winter. Deep 
cultivation of the soil near the roots of rose bushes and other plants 
they infest in advisable. Growers should watch for the first coming 
of these beetles in the spring, and jar them from the vine on sheets 
saturated with oil on the ground or hold to catch the pests, or into 
a hopper cloth bug catcher, or should pick them by hand, or shake 
them from the vines and spray them with pure Keroseffe or exceed- 
ingly strong soap solution while they are on the ground, where the 
leaves and pliints will not be injured by the strong spray. Where a 
person is growing but a few grapes it is advisable to cover them with 
paper bags as soon as possible after blooming and setting of the 
fruit. 



HOUSE PL.4NTS. 

Aphida or Plant Lice : These are similar in appearance to the 
Aphids and Plant Lice described under "Apple," and the same 
remedies are to be recommended, with the additional directions to 
destroy them by holding the infested plants for a few seconds in the 
steam from a kettle, at such distance from the mouth of the spout 
as would be the extreme heat that can be borne by the hand held in 
• it for the same length of time, or they can be destroyed by immers- 
ing the plants in hot water as hot as the hand can possibly bear 
for the same lenglh of time. 

j;arth Worms: It is not generally known that E^rth Worms or 
Angle Worms sometimes called "Night Crawlers" are injurious to 
the roots of vegetation by eating them, and even to young and 
tender garden plants and others by cutting them off at night and 
drawing them down into the holes. The work of the Earth Worm 
differs from that of the Cutworm in the fact that the former makes 
a long deep hole and during the day time retreats to the depth of 
the same and in feeding at night will often pull young plants and 
drag them into the holes if possible. We have actually seen onion 
sets in gardens pulled from the soil by Earth Worms. Their 
presence is indicated by the small pellets of finely ground worm- 
shaped castings of earth arranged in little mflunds over their holes. 
To destroy them soal; the ground abundantly with a very strong 
solution of lime water or with a weak solution of salt water. 

Mealy Bugs: These ai-e small pinkish to whitish insects which 
in appearance and habits may be said to be midway between Plant 
Lice and Scale Insects. They are partially covered and protected 
by a mealy or waxy secretion. They are especially bad on CoIeoSp 



plants and sumc othor kinds. The treatment is tbc same as for 
Plant Lice, with tine additional recommendation to touch them with 
a fine brush dipped into pure Kerosene, 

Nematodes or Eoot Woiins: These are not insects but very small 
white worms averaging smaller than a very small sewing needle. 
For potted plants, avoid fresh sod but use well i-otted older earth 
for the purpose. Before using it, heat it three hours in an oven, or 
disinfect it by steaming. When the peats are present inject Carbon 
Bisulphide into the soil around the plants, or remove the plants 
from the infested soil, wash the roots in warm water, and replant in 
clean soil. 



HOUSEHOLD PESTS. 



Ants: These are too well known to demand description. Aots 
of three or fonr different species may cause trouble iu the household. 
The best possible remedy is to trace them by the path in which they 
travel and And and destroy the nest. When the queen is killed the 
.\ntB will disappear. Do this by pouring into the nest a sufficient 
amount of Gasoline. Uenzine or Kerosene. Be sure to reach the 
queen, or make a hole in the nest or as near it as possible with a 
sharp stick and pour in Carbon Bisulphide, and cover with a damp 
blanket to hold down the fumes. Methods of repelling Ants are 
discussed on page 48 of this Volume. 

Bedbngt; These oval, flat, dark brown, foul-smelling and very 
offensive pests arc too well known to need description. They often 
cause great annoyance, even in the bed rooms of the most thrifty 
and careful housekceiK'rs. It is not at all necessary to suffer from 
the presence of such pests. There is nothing that is more easily, 
surely and effectively treated than pests in the rooms of houses. 
Fumigation with Hydrocyanic Acid Gas will do the work in a satis- 
factory manner. For each one hundred cubic feet of space oae 
ounce of the Potassium Cyanide, two ounces of Sulfuric Acid and 
four ounces of water should be used. Before attempting to fumi- 
gate, the subject should be carefully studied, as the gas is a deadly 
poison to all animal life and human beings, and should not be used 
ignorantly. Write to this oflice for further information and for 
special Bulletin articles for which space in this particular Bulletin 
cannot be given. If for any reason fumingation is impractical, dis- 
solve Corrosive Sublimate or Bicholoride of Mercury in alcohol and 
wash with this all places in which these undesirable pests can find 
concealment. Cracks of floors and walls and particularly their 
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hiding places iu tlie beds should be thuu treated. Do DOt keep this 
BolntioD io metal or let it touch metal that ia not to be corroded. 

Buffalo Hoth Dr Carpet Beetle : This inBect io its larval stage is 
called the Buffalo Moth, perhaps because of the hairy and humped 
nature of the larva. It transforms into a pnpa and from that stage 
into a small rounded, dark and slightly mottled beetle, about the size 
of a large radish seed. They are just small enough to be able to 
squeeze through the meshes of ordinary wire window screeuiog. 
The damage is done in the larval stage, as those pests feed upon the 
wool or piling of carpets, making bare paths or spots. They are 
most destructive in spots where the carpet is less n^ed, especially 
ondep furniture. They are to be killed by placing a damp towel on 
the carpet and ironing it with a hot flat iron to drive the steam 
down through the carpet, thus scalding them. Also, the edges of 
carpets and mats should be washed with Corrosive Sublimate dis- 
solved in alcohol, and the carpets under furniture should be sprayed 
with an atomizer or small sprayer, applying this solution. Carpets 
and rugs should be frequently taken into the sunshine and open air 
and beaten vigorously. These pests can be killed by fomigatioo, 
as for Bedbugs and other household pests. 

Clothefl Hoth : This is the insect which in its larval state makes 
a little tube from fibers of the material on which it feeds, and in 
which it finds concealment and protection. It destroys clothing or 
other articles made of animal material, such as wool, hair, feathers, 
for, etc. It is inactive during the winter time in cold houses, but in 
bouses heated by furnaces it may remain active and destructive all 
year. It transforms to a pnpa within the case occupied by the 
larva, and from this comes the small winged moth which is light in 
color and has an expanse of wings of bnt little over one-foarth inch. 

Methods of destroying or preventing them are fully discussed on 
page 48 of this Volume. 

Fleas: These wingless but active, jumping insects are too well 
known to demand description. They do not originate independently 
as uo insects generate in this manner. Tlie adult or mature flea lays 
^ggs, generally dropping them at night from the animals they infest, 
chiefly in the sleeping places of dogs and cats. We have seen great 
quantities of eggs of Fleas collected by placing a black cloth in the 
sleeping box of a house cat. From these minute white eggs hatch 
small larvffi, white in color, and resembling very small slender 
pointed wires. These feed upon organic substance in the cracks 
of floors and other places, transform there to pupre, and further 
change to adult Fleas. This outline of the life history shows the 
reasons for advocating the eight different means of treatment for 
Fleas discussed on page 49 of this Volume, 
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Flies; Thi'so insects in tlie adult or winged state are well known, 
but their life history should be given. The House Fly Is a type. 
The egg is laid in rtlfh, mostly in or near stables. Within a few days 
the larva or maggot Imtcbes therefrom and feeds upon the fllth and 
grows until it reaeUoB its full size, when it transforms into a brown 
pupa and remains inactive until it again changes to a winged insect. 
From this place of fllth it flies and sooner or later reaches the house- 
hold, where it not only causes great annoyance but often may intro- 
duce disease germs leading to serious results. With this know- 
ledge a person can see the reason for advocating treatment given 
on page i9 of this Volume, including thorough and frequent cleaning 
of stables and such places, properly screening windows and doors, 
using sticky or poisoned fly papers, dusting with insect powder, and 
fumigating the rooms. 

The larder Beetle: This insect in its adult stage is fairly well 
known by persona who use dry preserved meat. It is a dark and 
gray mottled beetle, elongate oval in shape, and about three-eighths 
inch in length. It feeds on the meat and there lays its eggs, from 
which hatch larva; that are covered with spiny hairs and may reach 
a length of nearly one-halt inch before completing their growth and 
transforming into the pupse. Tlie larvte are wrongly called "moths." 
The meat should be well brushed with a stiff brush to get rid of the 
pests in their various stages, and then enclosed in paper bags and 
tightly tied. 

Hosquitoes; These common and 'troublesome pests also need no 
description in the stage in which we usually see them. Their life 
history, however, should be known in order properly to avoid them. 
The adult Mosquito lays its eggs in little rafts, which look like 
masses of soot, on quiet water. From these hatch the larvte which 
are called "wrigglers" or "wriggle-tails," and live in water on the 
organic material there found. An ordinary rain water barrel will 
sustain enough wigglers to develop into Mosquitoes to give annoy- 
ance in several squares of a borough or village. An old vessel, 
such as a discarded tomato can, will support them in numbers. 
Care should be taken to avoid letting even small vessels of water 
stand open during the summer. In ponds or other places where the 
standing water is unavoidable the larvae can be killed by patting oil 
of any kind on the surface of the water. Common lamp oil is effec- 
tive. The remedies are discussed in the May Bulletin. 

Boacbei: Roach Bugs or Cock Roaches are the common, flat, 
reddish -browu, oval insects (hat are often seen in offices, pantries 
and kitchens, especially where much paste or fiour is used. One 
species, which is most troublesome, is called the Croton Bug. They 
are sometimes destructive in libraries where they do damage by 
eating the glue from books or eating paper, card board or bindings 



tliat have been glazed with paste or glue. Thej may also loosen 
wall paper by eating the paste from beneath it. They can be killed 
by placing a mixturt; of Plaster of Paris and powdered Sugar where 
they can eat it, or dusting abundantly with powdeved borax, or 
spraying the cracks and places wbere they infest with the alcoholic 
solution of Corrosive Sublimate. 



LAWN INSECTS. 



Ants; See remedies for Ants under "Household Pests." 
White Glmbs: These are the larvie of such insects as the May 
Beetles or June Bugs, the Bumble Flower Beetli}8, and some other 
beetles. They are commonly called Grub Worms. They may be 
quite destructive to the roots of vegetation planted where there is 
much organic material in the soil. They are worse where the old 
sod is turned down or where comparatively fresh manure has been 
nsed in abundance. The beetles lay their eggs in such places and 
the grubs there hatch, feed and grow. They may prove destructive 
to the roots or tubers of plants growing in the soil. We hare ob- 
served the sudden wilting of melon vines in hills where manure was 
used, and have found (his due to White Grubs eating off the roots. 
They may attack potatoes, corn and other plants, and sometimes are 
so destructive in grass roots as to destroy all the grass plants and 
leave spots brown and bare. They can be destroyed by injecting 
Carbon Bisulphide into the soil, as for the Grape Root Worm; also, 
let pigs root and eat them. 

Cntworms: Described and discussed under "Corn" pests. 



LIVESTOCK PESTS. 

These are too well known to need description and the remedies 
are discussed an page 50 of this volume. 

Bota: However, it should be more generally known that a disease 
known as Bots of horses is due to the larvae of Flies of large size, 
which fix in the lining of the stomach, and may become so abundant 
and painful as to lead to fatal results. The Bot Fly lays its eggs 
on tlie hairs of the front legs, chest and neck of the horses, and these 
eggs remain as yellowish nits that are easily seen. Tlie horses bite 
off and swallow the eggs, from which the larva; hatch and live in 
the stomach and later are dropped on the stable floor. They trans- 
form into pupiB in the stable cleanings, and later change into the 
winged Bot Flics. This shows wliy the hairs containing the nits 
or eggs should be clipped from the horses whenever they are seen. 



BotB Id the head of a sheep, causing the ao-called "blind staggers," 
are the larvse of flies laid in the nostrils and de ifeloped within the 
head. This explains why the sheep should be salted in a trough in 
which the inner sides of the boards are smeared with tar, in order 
to prevent the Bot Flies from laying their eggs in the nostrils, which 
will become more or less covered with the tar from the troogh. 



PEA. 

The Pea lonBC or Aphis : This Is a plant lease so closely resembling 
other Aphids or Plant Lice that the general descriptions given for 
the same group infesting Apple wiii enable pea growers to recognize 
this insect, as indicated by tbe name "Pea Louse." Remedies are 
given on page 51 of this volume. 

Caterpillars or Leaf -eating Insects : Whatever species of insect may 
be found eating tbe leaves of plants can be destroyed by spray- 
ing with arsenites, such as Arsenate of Lead. This is to be pre- 
ferred, because it can be used ia greater and consequently stronger 
quantity without injury to the foliage, and also because it sticks 
better to the leaves than does Paris Green, Pane Green is neit in 
order of material to recommend. 

Hildew: Mildew is a well known disease of peas, and is discnssed 
under "Mildew" of Beans. 

Weevil: The Pea Weevil in its adult stage is a beetle somewhat 
resembling tlie Bean Weevil, but differing chiefly in size. Of course, 
there are other differences, one of which is that only one Pea Weevil 
is found in each pea, while several of the Bean Weevils may inliabit 
each seed. They excavate the interior of the Peas and make the 
round holes so familiar in these seeds. They should be billed either 
by fumigation, or by heating the peas to 150 deg. Pahr., for ten 
minutes after gathering, and also before planting, or by soaking the 
peas one-half hour in water as hot as the hand can be dipped into. 



PEACH, PRUNE AND NECTARINE. 

Borer of Feaoh : This destructive insect does its work entirely in 
(he liii'va! atiite. and is chiefly wen in that stage. It is then recog- 
nized as a white "grub" worm or larvas living beneath the barb of 
peach, plum, prune and nectarine, and properly called "The Peach 
Tree Borer." It generally feeds beneath the surface of the ground, 
causing great masses of gum to form around the base of the infested 
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tree. Clam will form from other cauaes, but the preaeoce of the 
Borer can be recognized by small brown objects like brown grains 
of sawdnst in tfae gum which coniea from its holes. It comes from an 
egg which is laid at the base of the tree by a clear-winged moth 
during July or August, and which commcDces to eat at the outside 
of the bark and booq cuts its way to the interior where it grows 
and remains as a larva during the winter and spring. About the 
first of June it transforms to a pui>a within that a cocoon is covered 
with grains of sand or small particles of earth, and consequently 
looks like an oblong lump of earth, about an inch in length. From 
the latter part of June and later the beautiful, brightly colored, 
quick-flying, winged moths emerge from these cocoons. In flying 
by day and in quick, rapid, darting flight they resemble large wasps 
more than moths. Treatment is discussed on page 52. 

Black Peaoh Aphis : Similar to the Aphis of Cherry previously 
discussed. 

Bio'ffisiRot: The Brown Rot or Bipe Rot of peach and plum is a 
disease that causes the fruit to rot and turn brown about the time 
it is commencing to ripen. It is often designated in literature as 
Monilia. The fruit thus infected often remains on the trees, shrivels 
and becomes the "mummies" that are so frequently seen on peach 
and plum trees in the fall, winter and spring. The rot germs are 
spores which are to be seen in immense numbers as a white powder 
on the decaying fruit, and which can be blown from the fruit, looking 
like puffs of dust. It is very important to destroy all remains from 
the orchard of decayed fruit as soon as possible and spray with 
fungicides to prevent rotting. Recent experiments show that the 
best insecticide for the Brown Rot is either the Lime-aulphur Wash, 
made by putting Flowers of Sulphur on unslaked Lime and slaking 
the Lime by boiling with Are, using almost the same formula as for 
the San Jos6 Scale, but diluting with more water, to avoid injury 
to the leaves, or use a good commercial Lime-sulphur Wash, such as 
is made by the Niagara Spray Co., Middleport, N. Y., and called the 
"Niagara Spray.'' Dilute it two or three times the strength recom- 
mended for the San Jos6 Scale, with a few pounds of free or undis- 
solved Flowers of Sulphur added. One of the best means of pre- 
venting Brown Rot is to avoid planting the early varieties, which 
are more susceptible to Rot, and keep the trees well pruned, in 
order to avoid much shade and dampness. 

Curonlio: See discussion under 'Tlum." 

Little Peaches : Tliis is the name of a disease which appears to 
have originated in some of the Northern States, perhaps Michigan, 
and is gradually becoming more extended over the peach growing 
portions of America. From one or two places it has been definitely 
reported in Pennsylvania, and also from some of the States south- 



ward. The nature of the disease is not well linown, but it results 
in tbe peacheB remaining email and bard and not becoming fit for 
fruit. It is recommended to prune and burn the trees infected with 
this peculiar condition. We sliould like to have reports and speci- 
mens from trees supposed to be infected. It is essential to locate 
aucb diseases as rapidly as tliey appear in this State. 

Shot-hole Boien: Tliis is the insect that causes very smalt boles 
of uniform size about the size of a No. grain of shot, often very 
close together in the bark of the trunks and branches of nearly 
all kinds of fruit trees and many shade and forest trees. Of course, 
the name is given from the fact that the hole made by tbe beetle 
in escaping from the place where it lived and fed as a larva, beneath 
the bark, looks very much like a puncture from a chaise of shot 
from a shotgun. The holes from these beetles are seen only in trees 
that are dead op dying, and it is evident that they attack trees only 
when their condition runs low and they are ready to die. However, 
the Shot-hole Borer hastens their death and in some cases may 
attack certain branches while others may not be injured at tbe time. 
There is no known remedy after these pests have entered the trees, 
but when evidence of their presence is to be seen infested branches 
or trees should be cut and burned to prevent the spread of the pests 
to other trees. Severe pruning, spraying with the boiled Lime-sul- 
phur Wash, fertilizing and cultivating, to increase the vitality of 
the tree will do a great deal to help in preventing loss by such pests. 

Feaoh Leaf CvtI : This is a fungous disease of the leaves, which 
makes itself manifest by causing them to become red and swollen, 
looking as though they had been blistered and stained red at the 
diseased part. The leaf becomes defonned and unnatural in appear- 
ance and, of course, is not able to perform its proiKT function in 
supporting the tree. Where Leaf Cuil is abundant the fruit crop 
may be lost and further damage may follow by reduced vitality and 
failure to set strong fruit buds for the crop of the next year, as 
noticed by increased insect peets which are always ready to attack 
trees of lessened vigor. The Peach Leaf Curl is one of the easiest dis- 
eases to prevent. Spray with either the home-made boiled Lime- 
sulphur Wash or with a good commercial Lime-sulphur Wash, like 
ihe Niagara Spray, before the buds burst and at the same time that 
Ihe spraying should be done with the same material for San Josd 
Scale and other pests. After blossoms fall spray with Bordeaux 
made with three pounds of Bluestone and five pounds of Lime in 
fifty gallons of waf«M-, If the variety or vitality of the leaves bt' 
such as to appear injured in the least by this spray, reduce the 
Bluestone slightly for the next spraying. Repeat this in two weeks 
and again in a month from the time of the first Bordeaux Mixture 
spray, as for fungous diseases of olher plants. If the boiled Lime- 
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sulphur Sprayiug be tliorougLly done before the buds burst, no other 
treatment will be necessary for Peach l^eaf Curl that season, as 
the disease will not appear. 

San Jo«e Scale : See distiiSBioa under "Apple." For Peach and 
Plum tlie oil sprays especially are to be avoided, and the boiled Lime- 
sulphur Waslies are particularly recommended. 

Yellows; This is the worst enemy of the peach and plum with 
which we must contend. Thfrc is a law against keeping trees in- 
fected with it, and this should be enforced., It is readily contagious 
and no remedy is known for it. Tlie first evidence is shown iu 
prematurely ripening fruits, through which streaks of red may be 
seen. The next stage shows in the leaves as smaller yellowish 
leaves, and next as gmail tufts of twigs, bearing yeilowish diminu 
tive leaves, and later and finally as great bunches of fine twigs 
with only very small yellow leaves, no fruit, and dying trees. Pull 
and burn trees as soon as they cun be found infected and avoid 
dragging them through the orchard iu such a way that any part 
will remain there or come in contact with healthy trees. Also do 
not leave infected trees or stumps in^cach orchards that are to be 
cultivated, lest portions of twigs or roots should be carried by the 
harrow or cultivator and infect other trees. 



BorerB: The Borers of the pear trees are the Round-headed and 
Flat-headed borers of apple. See deacriptious under "Apple." 

Bl^ht: Pear blight, Fire blight, Twig blight, Trunk blight. Body 
blight and Black blight aie di.Ferent names for the same disease. It 
causes the leaves to turn black and remain dry upon the branches. 
Blighted twigs turn dark and shrivel and the blighted spots oo the 
bark are conspicuous by appearing dead, dry and shrunken. Pear 
blight is due to a bacterial disease. It ia carried from tree to tree 
by birds, insects and other means, such as apparatus and pruning 
knife. To prevent this in trimming trees with the Blight the knife 
blade should be sterilized occasionally by dipping it into Bordeaux 
mixture, or a solution of Lime-sulphur wash, or turpentine. Do 
this frer^uenlly while pruning the trees or before passing from 
branch to branch. Since the blight is a disease under the bark it 
cannot be reached by any spray. There is no remedy known for 
it, A preventive is to cut oil' and burn the blighted branches 
as soon as they are seen and cut out and burn the blighted parts. 
Wash the cut surface with paint, boiled Lime-sulphur wash or tur- 
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peotine as a diBiDfeetaut. Be Bure to cut the branebea at least a 
foot below the diseased spot. Do not cultivate blighting trees, and 
retard the growth of the tree b^- not using manure or nitrogen ferti- 
lizer, as the blit^ht is less oa trees that grow slowly. Do not plant 
pear trees in rich or damp soil whei-e they will have rapid growth. 

Leaf Blight, rniit Spot or Finit Craok: These are different names 
for the same disease. The description and discussion is found on 
page 52. 

Leaf Uite, or Pear Leaf Blister Hite: This mite causes brown 
blisters in the leaves of the pear and apple and also affects the 
fruit. Leaves that have spots looking like brown downy blotches 
on the under side should be sent to us in order that we may examine 
them and locate the regions where tliis pest is to be found. This 
was illustrated in our Bulletin AugiLst 1, 1907, Plate XIV, Burn 
the fallen leaves and apply the remedies mentioned on page 52, 

Feai Psylla: The Pyslla is called the jumping plant louse because 
it is very much like a gray plant louse, but also jumps and flies. 
It looks very much like a small Cicada, and was described and illus- 
trated in our Bulletin on the Homoptera. .\s it is a suctorial insect 
it does not eat the tissues of the plant, but injures the leaves by 
piercing them, injecting a poisonous saliva and sucking the sap. 
It is specially liable to be seen on the fruit stems and the leaf 
petioles or stem. The adult passes the winter in the mature or 
winged stage on the trunks of the trees under the scales of bark. 
The young are wingless and are similar in appearance to plant lice. 
They are to be destroyed by the remedies advocated for plant lice. 
This is discussed in our June Bulletin, page 51. 

San Jose Scale : Described and discussed under "Apple." The 
same treatment is recommended for pear, excepting that pure crude 
petroleum can be used on pear without disastrous results which 
may result on other trees. Fifty per cent, mixture of petroleum will 
kill the scale without apparently damaging the pear trees. How- 
ever, on this, the hardiest of our fruit trees, and especially on all 
more delicate fruit trees we recommend the home-made Lime-sul- 
pLur Wash or the Commercial solution such as the Niagara spray, 
made at Middleport, N. Y., and ready to be diluted with water and 
sprayed without straining. 

Scab: See the description and treatment of Apple scab. 

Slug: See description of slugs on cherry leaves. While the species 
is difforent the remedies are identical. 
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Black Knot: The Itlaek Knot is a fungous diseaue of the plum 
and sour cherry which causes small or larger black knots on the 
branches. It may become bo abundant eu the trees as to result 
in their destruction. The knots deform the branches and cause loss 
of vitalitj and no fruit. Cut out and burn. See description and 
remedies on page 62. 

BorerB: The description and treatment are the same aa for borers 
in peach. 

Blown Bot 01 Ripe Rot : The description and remedies are the same 
as for this disease in Peach. 

Curcalios: There are two apecies of cuiculio attacking the plum. 
One is larger than the other, but their effects, habits and remedies 
are practically the same. Curcullos also attack the apple, peach, 
cherry and quince and sometimes other fruit. They ate snout beetles, 
mostly about ^ inch long, and of a dark brown or gray color. They 
closely resemble the color of the bark of the tree, and are rarely to 
be seen except by sfH-eading a cloth beneath the treesand shaking the 
branches, from which the beetles will fall. In the spring of the 
year they come from the ground, where they have passed the 
winter and commence to feed on the leaves and young fruit. Shortly 
after the blossoms fall they cut a crescent or small segment of a 
circle in the skin of the fruit, and when they are ready to deposit 
their eggs they put these through small holes made in the skin 
within the curve of the crescent-shaped cut. As these eggs hatch 
the larvte bore into the fruit and devour it near the seed, causing 
the familiar "wormy'' fruit. Their presence can be detected by the 
crescent cut, and by the hole put through the flap of such cut. The 
remedies are discussed on page 53 of the June Bulletin, 1907, 

Leoaninm or Flnm Scale : A. common scale of plum and peach is 
known by the different names, Turtle Shell, Terrapin Scale, and Le- 
canium. llicre are several species of Lecanium, but the appearance, 
habits and remedies are practically the same. They are almost 
exactly hemispherical in shape, being conspicuously raised lumps 
or eleva.tioD8 sometimes reaching a size equal to about the half 
of a small cherry seed. The young or undeveloped scales are to be 
found on the branches in the winter time, while the larger or fully 
developed females are to be seen daring the summer. They are the 
largest scale insects to be found on any of our trees, and are easily 
recognized. They should be treated by remedies discussed on page 
52 of this volume. 

Leaf Blight, Shot-hole Fungns, etc, : There are many different fungus 
diseases that may attack fruit trees. The Shot-hole fungus 



is one that receives its name from the fact that it maJces holes in 
the leaves of the trees, very much aa tboogh thejbad been perforated 
by ehot. All leaf diseases should be treated by BoMeanx mixture, 
or some other fungicide, as diacussed on page 8 and 53. 



The Colorado Potato Beetle: The Colorada potato beetle is a large 
striped beetle which was introduced into this State about 1872, 
and occasionally becomes abundant and destructive in the potato 
fields. Its young are the familiar red and black larvee seen on 
the stalks and leaves, while its eggs are deposited in the form of 
long slender yellow eggs arranged in an orange-colored mass. When 
these reach full growth tbey go into the groand and pupate and 
remain in such place during the winter. The potato beetles have 
many enemies, among which are their internal parasites, birds and 
poultry. It is the parasites which have caused them to drop out 
of sight occasionally and at other times to appear in greater numbers 
through the reduction, of the parasites. There is no Ituiger any 
trouble in preventing loss from the potato beetle. Spray with any 
Arsenical poison whenever the insects are seen. Arsenate of Lead 
and Paris Green are standards, with preference for the former be- 
cause it sticks better. 

Blister Beetle or "Old Fashioned Potato Beetle": The Blister beetles 
are very long, slender, dark brown or striped beetles, running 
quickly and reaching a length of fully an inch. Some of them are 
striped and some are plahi black, gray or brown in color. The larvse 
live in the soil feeding ou soft insects which they are able to cap- 
ture, and on the eggs of such insects as grasshoppers, and thus in 
this stage they do a great deal of good. The adults may feed on 
the leaves of almost any plant of the Nightshade Family. When 
they are so numerous as to demand suppression, effective work can 
be done by putting straw in rows between the vines and whipping 
the beetles into this with bunches of long switches, and setting 
the straw on fire. Those that are not burned will run or fly away. 

Flea Beetles: While not the same species as the Plea Beetle of the 
Grape, they are similar in appearance, and the treatment is about 
the same. The Flea Beetles of the potato may be of two or three 
species, and are often so numerous as to cause the leaves to appear 
brown, as with blight. They feed upon the upper surface of the 
leaves, gnawing through to the under side but not eating through 
it, thus causing a number of little brown specks through which it is 
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possible for the germs of disease to enter. Spraying with BOTdeaux 
mixture, with an arsenical poison added, gives good resnltB as pre- 
ventive, repellant and remedy. 

Grub Worm or White Onb : See diseussion of this subject nnder 
La^-Q pests. 

Potato Sot: This condition is geoeraliy due to a disease laiown 
as late bligbtj or to certain climatic conditions such as bard rains 
and hot weather jast before the ripening time. Mud packed firmly 
into the eyes, which are buds, smother them and may cause rot 
to ensue. This can not well be prevented, but the potatoes should 
be lifted and dried as soon as possible, kept cool, and stored in a 
cool dry place. Air-slaked lime can be put over them to absorb 
the extra moisture. They should be carefully sorted before storing 
to prevent the decayed tubers coming into contact with others. 
The regnlar Potato Eot, which comes only from the Late Blight, ia 
simply the result of the disease germs working down the stem 
and into the tuber. To prevent it, spray as for preventing blight, 
and should the blight come now pull the vines and burn before 
the germ works down the stem. 

Early Blight: This is a blight of (he leaf which may come during 
June which cunses the leaves to turn brown and die, but which does 
not result in the rotting of the tuber as it doesn't strike down the 
stem to that part. The remedy is discussed on page 54 of this 
volume (Juue, 1007). 

LateBl^bt: This is a disease of the leaf and stem which causes 
them to turn black in July or August. A germ causes this con- 
dition, and ul^ works down the stem into the tuber, finally causing 
rot. It is to be prevented by spraying with Bordeaux Mixture 
during the early part of July, and continuing until the end of the 
growing season, spraying at least once every two weeks, and re- 
peating whenever the material is washed off by hard rains. 

Mildew: The appearance and remedies are similar to the Mildew 
of Beans. 

Scab: This is a fungous disease of the tuber which causes scabby 
spots to appear on the potatoes. This often looks as though it were 
done by a worm having taken a bite or two, here and there, over 
the tuber, and they are sometimes wrongly called "bug-eaten" tubers 
or potatoes. This condition is caused in one of three ways: 

(a) Planting scabby seed potatoes; 

(b) Planting potatoes in soil that is already infected; 

{{■) Using as a fertilizer stable manure which contains the germs 
of the Scab. 

To prevent it potatoes should not be planted in ground where 
scabby potatoes had previously been grown, and all seed potatoes 



Bbould be soaki'd in Corrosive Sublimate or Formalin. We mncb 
prefer tbe Formalin and find it effective and satisfactory. Use one 
pint of Formalin in 15 gallons of water and soak tbe potatoes from 
40 minutes to one hour. In our practical planting we hare a geriee 
of barrels, one above the otber, at sucb elevations tbat the liquid 
will run from one to another. It can be used over and over again 
as long as any of it is left. 

Stalk Borer: Tbe potato Btalk Borer is a serious pest, as it is 
an insect that feeds inside tbe stalks or vines. In fact, there are 
two species, one of which is tbe larva of a moth, reaching a length 
of nearly an ineb, and being striped with light pink or. white stripes 
extending lengthwise. The other is tbe larva of a Snout Beetle 
likewise boring in the stalk or vine. Their appearance is to be 
detected by tbe sickly or yellowish appearance of the leaves and 
vines. These vines should be cut, or pulled, and burned as soon 
as it is found they are infested. As these borers also infest tbe 
stalks of large weeds it is very important to keep tbe weeds well 
cleaned up around the premises where potatoes are planted. In 
the fall just as soon as the potatoes are raised, the vines should be 
gathered and burned. Where there have been many stalk borers 
at work the ground should be plowed and cultivated in the fall 
and cultivated again, with a spring tooth harrow as early as possible 
in spring, and again before planting. 



QUINCE. 



Borers: Same description and treatment as for borers of Apple. 
Codlii^lloth: Same description and treatment as for Apple. 
Cnrcnlio: Description and treatment given under Plum Curculio. 
Blight: Description and treatment given under Pear. 



ROBE. 

Aphis or Plant Lice: Bee description and treatment of Aphis 
under Apple. 

Black Spot: This is a fungous disease of the leaves which causes 
tbem to appear black in spots. It is to be prevented by occasion- 
ally sjwaying with a fungicide. Cupram is to be recommended for 
the reason that it is colorless and does not stain the leaves. 

Leaf Hoppers: Description and treatment similar to those of Leaf 
Hoppers of Grape. OoOqIc 



Rose Bug: St-i.' description and treatment nuder Grape. 

Uildew: Hvn description and treatment under Bean. 

Eed Spider: Tlie Red Spider or Red Mite is not an insect but ia 
really a kind of spider. In its structure it is in accord with the 
spiders rather than the insects. It is to be killed and prerented 
by spraying with something that contains sulphur. Sulphar ia 
almost a specific or certain remedy for this particular pest. Where 
forceful jets of water can be used, as from a force pump or hydrant, 
it ia well to wash or syringe the plants with water, and spray with 
Potaaium Sulphide or Soda Sulphide, two ounces of either, disaolTed 
in a gallon of water, or dust with sulphur while the leaves are damp, 
or ppray with eight per cent. Kerosene Emulsion, with a handful of 
flowers of sulphur added, or with a soap solution and water, with 
sulphur added to the same. 

Sost: The rust of roses, berry bushes and other plants is caused 
by a fungous disease making the leaves look red and rusty in appear- 
ance. Bometimes they appear quite red. It is to be treated by 
abundant spraying with Bordeaux and picking the diseased leaves 
and burning them. As fast as the individual leaves show the rust 
they should be picked and burned. Destroy all fallen diseased 
leaves. It is possible to spray with Oupram which is a colorless 
liquid and does not make a stain. Make the spraying as soon ae 
the leaves open and once every two weeks after. 



STRAWBERRIES. 

Aphis 01 Plant Lice on the Roots: The root aphids ^whicb live 
in the soil, are often white in color, but sometimeB they are greenish 
and sometimes bluish, and sometimes dark. If the strawberry 
plants are not doing well the roots should be examined for pests. 
If the aphids or plant lice be found present, fumigate by putting 
Cart>on Bisulphide in holes in the soil around the roots, or mixing 
tobacco dust abundantly in the soil near them, or remove the plants 
from the soil entirely and fumigate with Hydrocyanic acid gas, 
one ounce of Cyanide to 1,000 cubic feet of space, the same as for 
Greenhouse fumigation. The best plan is to be sure to set clean 
or uninfested plants in soil which did not grow strawberry or melon 
plants during the previous year. If it be impracticable to fumigate 
the plants before setting them out, dip the roots into a strong 
tobacco decoction or eight [H-r cent. Kerosene Emulsion. Where 
strawberry vines are badly infested they should be plowed under 
and not replanted on that plot for at least one year. This soil can 
bo planted in other croi>H, excepting melons. OoOqIc 
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Cut Worms : Sef dfatTiption and discuHfiioa of Cut Worms under 
Corn. 

Leaf Roller: This is a small ins<'ct larva wliich develops into a very 
Bmali winged motli. Tlicdesti-uction is caused by the larva rolting the 
loaf into a tube, witliio which it lives, feeding on the foliage. The 
best remedy is to burn tlie leaves, the same as for leaf blight, as 
soon as the fruit is gathered. 

Strawberry Leaf Blight : This is a fungus disease of strawberry 
leaves which causes thorn to bliglit and cause injury to the strength 
and vigor and fruitfulnees of the plants. It is to be prevented 
by spraying before the blossoms come, with Bordeaux Mixture, and 
e8i)ecially by mowing the Icavi-s as soon as possible after the froit 
is gatliei-ed, and drying them like hay in the sun, enough to be able 
to rake them together between the rows and burn them. This is 
a good treatment for all strawberry beds. If the leaves will not 
readily burn, put them on rows of straw placed between cows of 
plants. Burn when the wind will carry the fire lengthwise of the 
rows of straw and dry leaves. 

Saw Fly; The dL-scription and remedy are similar to that of the 
Saw Fly on Currant. 

Weevil: The strawberry Weevil is a snout beetle which punctures 
Ihe fruit stalk. Wbilo no good remedy is known, it will be effective 
to pick off and burn the droflpiug vines or fruit stalks as soon as 
they are seen. Where it appears in a strawberry field it is advis- 
able to avoid ttiose plants that are purely staminate, or are "fer- 
tilizers," bearing no fruit. 



Flea Beetle: See description and remediee under Grape. 

Qrf^s Hoppers: These iuKocts are too familiar to need a lengthy 
description. They injure the leaves by eating boles in them, especi- 
ally near grass fields. They are to be destroyed by arsenical sprays 
or by keeping turkeys to roam over the fields to feed on the grass 
hoppers. 

Tobacco Worms : The chief Tobacco Worms are those that have 
a caudal spinal horn, and reach a large size, being nearly as large 
as a man's finger. The larva goes into the soil and transforms into 
a chrysalis with a long curved handle, which is really a sheath in 
which the mouth jiarts are contained. In this state they pass the 
winter in the ground, and come forth the next spriug as quickly 
flying moths, that are to be seen in the evenings near tubular flowers, 
looking like humming birds, and are called "humming bird or bawk 
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moths." Tht'Be in turn lay eggs on the tobacco, tomato aod potato, 
and other pluntu of their botanical family, and from these the 
"worm" or larva batches. They should be picked off by hand, or 
sprayed with an Arsenica) poison while the plants are young. Faria 
Green spraying ig now common and successful for these. 

Tobacco Seed-Pod Worm; This insect is a moth of a beautiful 
.nottled green color, wings nearly one inch in expanse, which has 
lately come into this State from the South. The eggs are laid in 
the summer on the seed capsules, and the larv« bore into the cap- 
sules and feed on the numerous seeds, thus destroying the seedii 
that might be saved for planting. Whenever they are found they 
should be picked off and burned or crushed. If there ia much in- 
festation the entire tops should be cut off aud burned and aeed pro- 
cured elsewhere rather than I'onlinue to run the risk of destruction 
by this pcet, by growing seed pods for it to infest that year. 



TOMATO. 



Cut Worm: See description under Com, 
Tomato Fruit Worm or Boll Worm: See description under Corn. 
Flea Beetle: See description of Flea Beetle under Grape. 
TotatoWorm: See Tobacco Worm. 



WHEAT. 



Hessian Fly: The damage is done by this insect in the fall or 
spring, when it is in its larval stage. Jt is the larva of a small 
fly which in a great portion of this state has two broods per year. 
The eggs are laid generally during the last week in August and 
the first three weeks in S<;pteniber. To avoid this loss, wheat plant- 
ing should be delayed until after the 20th of September, and in the 
southern and southeastern portions of the State it should be even 
later. 

The Hessian fly in its larval stage is a white maggot, feeding be- 
ueath the sheath of the leaf at the base of the stalk, sucking the 
juice of the plant, and resulting in its death, or stunting the growth 
of the plant and causing it, at that time, to have a bushy appearance. 
Such plants may not survive the winter. Description and remedies 
are given on page 56. 

Smut: Smut is a fungous disease causing black heads of wheat 
and oats, and considerable loss. It can be prevented without any 
trouble by treating the seed before planting, by soaking one-I^alf 
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hour in a sulution of Formalin or Con-o^ive Snblimate, tbe same 
as recommended for treating potatoes before planting. 

Wheat Head Army Worm: Tbis is a dark, somewhat striped JDsect 
larva which rt-achea a length of about one inch, and may 
march as an aiiuy if it becomes sufTuiently numerous to destroy 
all its food, which causes it to march by reason of hunger, or it 
may remain in a field and damage the wheat heads at tbe time they 
reach the milky stage. Remedies are given on page 56. 

Pei-aons not having a copy of the June Bulletin frequently cited 
above, can obtain it by writing for the same, to H. A. Surface, 
Economic Zoologist, llarpiaburg, Pa. 



AVOID CARBOLIC ACID TREATMENT. 

During the months of March and April of this year an article was 
extensively circulated in some of the newspapers to the effect that 
Carbolic Acid could be used against scale insects and other pests of 
trees. This has caused so much trouble that we have been obliged 
to write many letters concerning it, and in order to set forth the 
facts of the case that the public may read and understand, we 
publish beiow the article and also our correspondence with a 
nurseryman and Dr. J. B. Smith, State Entomologist of New Jersey, 
upon this subject. We think this should be enough to convince 
readers that the Carbolic Acid treatment is not to be relied upon. 

"CARBOLIC ACID USED TO FIGHT TREE PEST." 



Montgomery County Farmers Interested in Experiments of Phila- 
delphia Judge. 

Results Encouraging. 

North Wales, Pa., March 15. 

Farmers interested in preserving their trees from the ravages 
of the San Jost5 Scale are watching with considerable interest tbe 
experiments with carbolic acid that are being conducted at several 
places in Gwynedd township, Montgomery county. 

The havoc wrought by the scale is such that in 9ome sections many 
of the fine old shade trees and orchards surrounding the i-esidences 
of wealthy Phi lade Iphians are in danger of complete deatrnction. 
The labor and time necessary to thoroughly spray a large number 
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of trees is quite an item to the busy farmer, but many believe tbat 
through the arid treatment there is a way of t-ompletely destroying 
the pest at a very slight cost. 

Judge William H. Staake,of Philadelphia, whose summer residence 
acd farm are situated near the Friends' Meeting House, Gwynedd, 
is the first one here to nse a 25 to 30 per cent, solution of carbolic 
acid in his fight against the scale. Judge Staake has seqt to a 
local paper the result of the experiences of a friend near Lambert- 
ville, N. J., where the acid has been used for several years with 
such good effect that the scale has disappeared entirely from every 
tree on the place. 

The acid was first applied by painting a band about eighteen 
inches wide around the trunk of all the trees, and practically .all the 
scale was killed. The next year the trees were painted from the 
ground up to the limbs with a 50 to 60 per cent, solution of second 
quality carbolic acid, and the scale disappeared entirely, and that 
year over 4,000 bushels of fine apples were gathered from a sixteen- 
acre orchard, which the year before had borne no crop worth speak- 
ing of. 

The experiments have shown that the best time to apply the acid 
is when the sap is running, as the sap neutralizes the effect of the 
acid. The rough bark is first scraped off and the acid applied with 
a paint brush from the ground up to the limbs, and, if the scale 
is very bad, up the limbs of the trees as far as possible. The same 
treatment has been applied to berry bushes of all kinds with good 
results. 



The following is a letter I received from a nurseryman in Penn- 
sylTania: 

Hoyt, Pa., March 16, 1908. 
Mr. H. A. Surface, Harrisburg, Pa: 

Dear Sir: — I am enclosing letter sent to Judge S and later 

turned over to Mr. C. F. G , of Hoyt. Mr. G mailed the 

letter to me and asked me what I thought of the same. Thtre are 

several persons in this section, friends of Judge S , that have 

already purchased the Carbolic Acid, as I saw two shipments at the 
depot this morning. I would like to have your opinion of same and 

expect to try it on two trees badly infested with scale on the G 'a 

place. If it is as good as Mr. T— says, it will be a good thing 

for everybody to know. An early reply will he greatly appreciated. 
Yours truly, 



D.qmzoiibvGoO'^IC 



The following is our reply to the above letter: 

March 17, 1908. 
Mr.P.S., Hoyt, Pa.: 

My dear Mr, 8.: — Replying to your letter of the I6th, asking about 
the uae of 50 per cent. Carbolic Acid painted on treea from the 
ground to the lower limbs for scale insects, I beg to aay that this is 
to be a re-hatching of an old and exploded notion. It is a very 
deoided error. There is no doubt in my mind of the certainty or 
truth of this statement. In the first place, such material painted 
on the bark will not be taken up in the eap, and in the second place 
if it should be so absorbed and earned up into the trees, anything 
that would be strong enough to bill the scale and other insects, 
would also kill the tree, and its application would thus be worse than 
useless. The great difficulty appears to be that persons who have 
trees do not know for certain when the scale is dead and when it ia 
not, and they pronounce in favor of it when they really do not know 
the evil results for themselves, I would by do means recommend 
the use of such a thing as Carbolic Acid either as a spray or wash 
for scale insects. There is nothing known that will kill the pests 
on the branches of treea without coming into actual contact or 
touch with them. If the Acid of the strength advocated come into 
contact with the buds, it might kill them. 

The more I see iu this State and the more reports I receive from 
my inspectors in the various parts of the State, the more fully am I 
convinced that there is nothing to equal the Lime-sulfur Wash as 
an effective and cheap insecticide for the scale and other insect 
posts, and also as a fungicide. I have iinudreds of letters to testify 
to this important fact. If you do not wish to go to the trouble of 
making the boiled Lime-snifur Wash, you can use the commercial 
material, if you will buy the right kind. I have tested the Xiagara 
Lime-sulfur Spray, made by the Niagara Spray Co., of Middleport, N. 
Y., and have found it to give excellent results. This is sold by the 
barrel in a concentrated form and can be diluted with ten or twelve 
times the amount of water and will act as a fungicide and insecti- 
cide, when merely dilute with cold water. This is to be recom- 
mended as it is a most satisfactory commercial insecticide in case 
you do not wish to make the home-boiled Lime-sulfnr Wash. I 
would advise that you fry some on your trees beside those on which 
you try the Carbolic Acid treatment. Do a thorough job with each 
material and note the results in a year or two from now. The 

letter to Judge S is herewith returned. 

Very truly yours, 
H. A. SURFACE, Economic Zoologist 
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DENIAL OF CAEBOUO ACID TREATMENT FOB SCALE. 

The following is our correspondeQce with Dr. John B. Smith, State 
Entomologist of New Jersey, on thia subject: 

March 17, 1908. 
Dr. J. B. Smith, 

New Brunswick, N. J. 

My dear Doctor Smith : 1 have a letter from a man in Philadelphia 
concerning a trip that he took to the farm of Mr. Thatcher, some 
distance above Plemington, N. J., for the purpose of seeing the 
results of painting various trees and bushes near the ground, with 
a thirty per cent, aqueous solution of carbolic acid for the San Jos6 
Scale. He claims that he has cleaned the trees of bad infestatioD, 
and adds "The New Jersey State Experiment Station has been 
making an investigatioa; the first year they laughed at the idea 
and its folly, last year they had men there nearly the whole year, 
and the Chief of the Bureau stated that he took off his hat and 
bowed to the success of Mr. Thatcher's treatment, and this recom- 
mends it for general nse as the only method to combat the pest." 

I write to ask if you will kindly give me information concerning 
this. I had heard of the proposed carbolic acid treatment, but have 
not learned that you so fully endorsed it. I shall thank you for 
light on an interesting subject. 

Very truly yonrs, 

H. A. SURFACE. 



Prof. H. A. Surface, 

Dept, of Agric, 

Harrisbnrg, Pa. 

New Brunswick, N. J., March 19, 1908. 
Dear Prof. Surface: — Yours of the 17th inst., is at hand. I have 
seen that letter and it is a mass of misstatements from one end of 
it to the other. Some reference to the work done by Mr. Hatcher 
ia in my Report for 1906, which of course you have, and a more full 
report of what was done and what inspections were made appears 
in the Report for 1907, which is just off the press, and a copy of 
which I am sending you, under separate cover, by same mail. A 
number of people who have used this carbolic acid banding claim 
SQCcesB for it; but in almost every instance there is an explanation 
other than the banding for the comparative freedom of trees from 
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dcal« and tiotliin<; ia furtbci- froui tlu^ truth than the statement that 
there were no livt- scales on Mi-. Thatcher's apple trees. 
Very truly jours, 

JOHN B. SMITH. 



March 23, 1908. 
Dr. John B. Smith, 

New Jersey Agricultural Experiment Station, 
New Brunswick, N. J. 
Dear Doctor Smith: I desire to thank you for your favor of the 
19th, giving me information that the article on the use of Carbolic 
Acid for Tree Pests is a fake and a mass of misstatements. By this 
morning's mail I have received no less than five or six letters con- 
taining the enclosed clipping, and asking me about it. It evidently 
will do much damage in this State and New Jersey by inducing the 
people to use it instead of a spray of proper material for the scale. 
I, of course, did not believe the statements there made, but when 
they plainly brought out your name in the article, I thought there 
might be something that we had not previously realized. 
Very truly yours, 

H. A. SURFACE. 



I'rof. H. A. Surface, 

Dept. of Agric, 

Harrisburg, Pa. 

New Brunswick, N. J., March 24, 1908. 
Dear Prof. Surface: — Yours of the 23rd inst., with inclosore is at 
hand. This thing is making me a lot of trouble, and 1 suppose will 
continue to do so for some time to come until the newspaper articles 
are forgotten. I have not attempted to reply and will not, because 
that would only keep the subject alive. This carbolic acid thing is 
one that must run its course, and it will take two or three years 
before it completely dies out. 

Very truly yours, 

JOHN B. SMITH. 
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COMMKUCIAL Hl'KAYEKW. 



The followiug ia a list of names and addresses of pei-sons who will 
furnish apparatus aod do commercial eprayiug. If others are 
known we shall he glad to learn of them, 

Bedford County. 
Mr. Todder, Bedford. 
Mr. L. O. Walter, \ew Knteriuise. I'a. 

Berks County. 
Mr. Henry Miller, Shoemakersville, I'a. 
Mr, W. P. Ruth, Siuking Springs, Fa. 
Mr. J. S. A. Schaeffer, North Heidelberg, l>a. 
Mr. J. H. Giles, 123 S. Fifth St., Keadin^, Pa. 
Mr. W. K. Hummelreich, Blandon, Pa. 

The Board of Poor Directors at Shillingtou liave a Niagara out- 
fit which they will rent, 

Blair County. 
Mr. N. A. Rhodes, Tyrone, Pa. 

Bucks Conuty. 
Mr. H. L. Shelly, Quakertown, Pa. {Titic jK'r tree). 
Mr. Jos. T. Diehl, I'dkasiie. Pa. R. Ko. 2. 
Mr. E. H. Alderfer, Boudeilou, Pa. Bell lilW. li niaehines. 
Mr. Charles Uickert, Perkasie,^Pa. 

Chester County. 
Mr. Dennis Callafher, StraiTord, Pa, 
Mr. J. D. Thomas, AVhitford, Pa. 
Mr. Chas. S, Coates, Nottiiijihani, I'a. 
Mr. J. T. Clarke. West CJicster, Pa. 

Clinton County. 
Mr. n. S. Bolliiigei-, I.<ick Haven. Pa. 

Cumherland (bounty. 
Mr, John Hale, New Cumberland, Pa. 
Mr. Kast, Mechauicsburg, Pa. i:gi:i?o;;b, A^OOQlC 
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DaupluD County. 
Mr, J. E. Snavcly, Harrieburg, Pa. 
Jlr. E. B. Mittliell, Harrisburg, Pa. 
Mr. Roy P. AValter, Perrysburg, Pa, 

Lackawanna County. 
Mr. Clark, (Florist), Scranton, Pa. 

Lancaster County. 

Mr. Jacob Chambers, LaDcaster, Pa. Care of Dr. 8. T. UavJs. 

Mr. I). P. Brkker, Lititz, Pa. 

Mr. A. F. Trout, QnarryviUe, Pa. 

Mr. C. D. Herr, Cresswell, I'a. 

Mr. G. B, O. Fplty, Millersville, Pa. 

Mr. B. F. Barr, Lancaster, Pa. 

Mr. J. Wilmuth, 735 E. Orangt; St., Lancaster, Pa. 

Mr. Menno E. Shirk, Stevens, Pa. 

Mr. MosL-s I^app, Gap, R. F. D. Xo. 2. 

Mr. Harlan Gatchcll, Peters Creek, Pa., R. F. D. 

Mr. E. Esbleman, West Willow, Pa. R. No. 2. 

Mr John H. Weaver, New Holland. I'a., R. F. D. 

Mr. John Kensiager, Leola, Pa. 

Mr. Wesley Brook Hart, Lititz, Pa. 

Mr. John Reist, Mt. Joy, Pa. 

Mr, Phares Martin. Reidenbaugh's Store, Pa. 

Lycoming County. 

Mr, Wolf, Williams port, Pa. 
Mr. Hamilton, Williarasport, Pa, 

Monroe County. 

Mr, Randall Bisbing, E. Stroudsburg, Pa. 

Montgomery County. 

Mr. D. M. Ellis, Bridgeport, Pa. 

Mr. U. E. Wohlert, Bala., Pa. 

Mr. John M. Markley, I^nsdale, Pa., L. B. 245. 

Mr, J, K. Schwenk, Providence Square, Pa. 

Mr. W, E. Baker, Skippack, Pa, 

Mr. Calvin Hart, Laiayette Hill, Pa. 

Mr. C. K. MiUord, 1041 Green St., NorriBtown, Pa, GoOqJc 



Mr. Jobn Mooney, Consliobockfu, Pa. 
Mr. G. L. Oddy, Centie Square, Pa. 
Mr. Wm. Sturzwecber, LaQsduIe, Pa. 
Mr, Peter Feilly, BoeemoDt, Pa. 

Northampton County. 

Mr. L. E. Graver, Eaaton, Pa., E. No. 1. 

Mr. J. N. Hartzell, E. Bangor, R. F. D. No. 43, Pa. 

Mr. Ervin S. Ijambert, Easton, Pa., R. KoI 4. 

Northumberland County. 
Mr. F. A. Nenoonior, Milton, Pa. 

Philadelphia County. 
Mr. Horbei-t Inmao, 2419 N. College Avp., l*hi!ii., ] 

Schuylkill County. 

Mr. Al. Kimmel, Orwigabnrg, Pa, 
Mr. J. L. Heine, Onvigsburg, Pa. 
OUas. Diebl, Pottsgrove, Pa., R. F. D. 

Snyder County. 

Mr. W. n. Bingaman, Beatertown, Pa. 
Mr. J. J. Tobias, Beavertown, Pa. 

Union County. 
Mr. H. A. Taylor, Mifflinburg, Pa. 
Mr. Geo. Knnkt-l, I^'wisburg, R. No. 1, Pa, 

York County. 
Mr. John 0. Gardner, 25 E. King St., York, Pa. 
Mr. Marion Thomas, Delta, Pa. 
Mr. Howard Anderson, Slewartstown, Pa. 
Mr. John H. Baird, StewarUtown, Pa., R, No. I. 
Mr. W. H. Gemroill, Woodbine, Pa., R. No. 3. 
Mr, John F. Stern, Sunnyburii, Pa. 
Mr. John II. Budd, York, Pa. 
Mr. D. Bamett, Woodbine, Pa., R. P. D. 
Mr. O. K. Burkins, Woodbine, Pa., R. P. I>. 
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COMMERCIAL AND NEW INSECTICIDES. 



At this time ot jear we are receiving bo maD; inqolriea concern- 
log aew insecticides and commercial preparations tbat we deem it 
ODr duty to give general information, and at the eame time reduce 
our personal correspondence on these subjects by puhltshing a few 
words concerning them. 

The homemade soluble oil has not proven as satisfactory as cir- 
culated reports indicated it to have been. We know not how the 
report became so extensively circulaled to the effect that we were 
pleased with the results of the homemade soluble oil. The state- 
ment was that it was apparently as good as any of the commercial 
or soluble oils on the market, but this is not saying a great deal for 
it. However, if contrary to all recommendations and warnings from 
this ofiQce and the experience of numerous practical fruit growers, 
whom we can name, persons should yet insist on using the so-called 
soluble oil (either commercial or home-made), in preference to the 
more satisfactory and better Lime-sulfur Solution, they can make 
the oil for themselves according to the directions published iu our 
March Bulletin, at less than half the cost of th^ commercial oils, 
which may have about the same virtue. 

Regardless of what may be said by agents and manufacturers, the 
commercial oils do not contain fungicidal properties, and they are 
not of uniform composition. There is liable to be injury of serious 
nature resulting to the trees from their use. We have before us 
written communications from various persons whose trees have been 
killed by them. The chief preparation for censure and criticism, ac- 
cording to our observations and extensive correspondence, is the 
one sold under the name of "Target Brand" or "Target Brand Scale 
Destroyer." From the evidence now at hand, we feel it our duty 
to warn onr citizens against depending upon this material. We 
have before us a letter from a man, stating that the makers of this 
stuff paid him five hundred dollars ($.500.00) in payment for trees 
which he bad killed with it, and from another man stating that 
it had been so disastrous in his region that the Company rect^niied 
its evil results and were so generons as to withdraw the claim for 
payment of the material that had resulted in the destruction of the 
trees, and from another person to the effect that fruit trees of dif- 
ferent kinds in his large orchard had been killed by it, and he now is 
collecting evidence and material (or a suit for payment for his trees 
by the Company, but the latter refuse this, fnrtber than to offer bim 
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the original cost, which is onlj a few cents each, for fine bearing 
trees that were jnst coining into their prime when sprayed and killed 
by '"Target Brand." We know where couimeroial sprayers have 
used this material, with such results that they have lost their 
patronage, and the trees remain badly infested with scale, or show 
signs of injury by the material. Such positive reports and results 
of personal observations are the basis of our statement that we 
should not use the "Target Brand" on trees that we wished to save, 
even though the material were donated and the freight charges 
paid. 

The oil preparation next in line for complaint is the one sold as 
"Scalecide." We have seen many trees in the most deplorable con- 
dition from its use. It proves the truth of our statement that the 
danger line between killing the tree and failing to kill the insects 
is so close or narrow that we can not hope to keep within it by the 
use of oils. We have letters now before us, reporting very disas- 
trous or unsatisfactory results from the use of this material, and in 
one county of this State, where it has been advertised and used 
most extensively, the agents themselves are acknowledging that it 
has proven unsuccessful in controlling the scale. We know one 
large Pennsylvania fruit grower, who is an.agent for this material, 
who has taken the opportunity at Farmers' Institutes, where he 
was a speaker, to advertise it extensively; but at the same time, we 
know from personal examination that his orchard is most seriously 
infested with San Jos^ Scale, and annually is becoming worse in- 
stead of better, although he has been using this material. He does 
not appear to know or to recognize the actual results and their 
cause. If fruit growers will watch carefully, they will see that most 
of the recommendations of the soluble oils come from persons who 
are interested in returns from their sales. 

Our inspectors are going through the State in a thorough manner, 
and they report to us that far more Lime-sulfur Wash is being used 
in spraying for scale insects than any other material, and in fact 
more than all other materials combined. Their reports also show 
that this is the material which is giving the most uniform satisfac- 
tion. The following letter to the Economic Zoologist, from Dr. J. 
D. Herr, one of our careful and capable inspectors, explains the 
situation concerning Commercial Oils and the Lime-sulphur Wash 
in I'ennsylvania: 

"These Adams county orchardists are gentlemen. They also ap- 
preciate our work and endorse your methods. In fact, you have 
many friends among them. I find tliat the only good results of 
spraying so far found here have been gotten from the use of the 
Lime-sulfur Wash. Many who have used 'Scalecide' are becomine^ 
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disgusted with it and will use Lime-sulfar this spring. Mr. B'b 
experience, as he expressed it to me, is typical. 'After trying eYcry- 
thing I got down to the Lime-sulfur Spray, which ia the only thing 
that did any good, and I bad a fine crop of clean apples last fall.' 
I know this reads like a testimonial of a patent medicine, bat an 
examination of bis orchards proved the truth of his words." 

Likewise the orchard on Mr. I>8* farm. This eight acre orchard 
has been sprayed for years with Crude Petroleum, Target Brand and 
&caleside and a worse infested orchard is hard to find anywhere. 
Thus showing that the fight baa been a losing game with oils." 

The agents for oil preparations are making the claim that not 
more than one fruit grower in ten is using Lime-sulfar Wash, and 
not more than one in four of those that ose it, is having suc- 
cess. Of course, this is the claim of an agent, and must be taken 
with due allowance. The fact is that a far greater percentage of 
successful results have been obtained by our fruit growers using 
Lime-sulfur Wash than by any other material, and it is with cer 
tainty destined to become the standard insecticide and fungicide 
for scale insects and certain other insects and certain plant diseases, 
such as Peach Leaf Curl, Mildew, etc. Some emphatic statements 
can be made for the Lime-snlfur Wash that can not be made for any 
of the oil preparations. Among these are the following; 

1. It is the cheapest. 

2. It is the most easily obtained wherever needed. 

3. It is not destructive to trees, and in fact can not be used 
strong enough to injure the trees, bushes or vines when dormant. 

4. It is a tonic and especially beneficial on some trees, sach aa 
peach and plum. 

5. It is a fungicide and destroys disease germs as well as insects. 
One spraying, wlieu dormant, as for scale insects, will prevent 

the appearance of Peach Leaf Curl during thi; nest summer. 
C. It will not be injured by freezing, as are the prepared oils. 

7. It has had more extensive satisfactory use by practical fruit 
growers than has any oth-er known insecticide and fungicide. 

8. It is most generally or universally recommended by economic 
entomologists connected with the U. S. Government and with State 
Experiment Stations and State Departments, 

The most promising sigu of the times in insecticide and horticul- 
tural work is the immense number of firms very recently preparing 
and selling the Lime-sulfur Wash in commercial form. They ap- 
pear just to be recognizing what we have published during the past 
five jTars, that this material can be made and kept until wanted and 
diluted and used with success. We do not understand why this has 
not been done before fliis timo, but within the coming year there 
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will be floodB of advertiBemetitB of no lees thao eight or tea flrma 
preparing Commercial Lime-salfur Washes. The explanatiou lies 
in the fact that they recognize that the oils can no longer combat in 
merits with the Lime-sulfur Waah, and hence they desire to "put on 
the market that which is recognized, demanded and used, even 
though it come into competition with all their previously advertised 
materials. 

It will be remembered that there' was a kind of Lime-sulfar-soda 
Solution put on the market under the name of "Con-Sol," made by 
the company that is now making and selling the "Target Brand," 
We found it necessary to condemn "Con-Sol" for its inefficiency, and 
although it was very widely advertised and most extensively rec- 
ommended, the manufacturers themselves in the course of time 
agreed with us as to its^ failure to meet the needs of "fruit growers, 
and withdrew it from the market. 

It is now impossible for us to attempt to answer the many in- 
quiries as to which is the best of the numerous new Lime-sulfur 
Washes on the market, as we have not been able to test them all, 
and we would advise the public to go slow in giving extensive orders 
of some of those that have not been tested, or have not been used 
before the present season. However, one that we have tested, and 
recommend, and which has been used with decided satisfaction in 
previous seasons and other States, is the tommereial Lime-sulfur 
Waah, known as Niagara Spray, made by the Niagara Spray Co., 
Middleport, N. Y. This is sctamboiled, under pressure, and is 
ready to add to a tank of cold water and proceed with the spraying 
operation, without straining or other trouble. 

Another firm is now commencing to advertise a Lime-sulfur 
Wash, which they claim can be diluted with twenty parts of water. 
An analysis of this statement shows that they should have all 
the extracts or inseclicidal and fungicidal material fi-om at least 
nine pounds of Lime and six pounds of Sulfur condensed into one 
gallon of the liquid to dilute it this much and yet be effective. This 
is too evidently impossible for "us once to consider any such prop- 
osition as a Lime-sulfur Wash that can be diluted with one to twenty 
and be effective. Fruit growers should be on their guard concerning 
misrepresentations, and may write us for advice on these points if 
they choose. We shall be pleased to give accurate and conscientious 
information. 
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COriES OF CORRESPONDENCE. 



The following letters and replies are taken verbatim from our 
correspondence, and are of such general interest to many readers 
as to justify publication in this Bulletin: 

Washing Small Trees Instead of Spraying. 

Prof. H, A. Surface, Harrisburg, Pa.: 

Dear Sir: I have about 12 or 15 young trees (two years old), apple, 
cherry and plum. The apple trees are badly infested with San Jos^ 
Scale. It seems to me there should be some way to wash these small 
trees without mixing one of the formulie which would make 100 
times what would be needed. Would clear kerosene oil do? 

Answer. 

Replying to your inquiry of th^ 7th, asking if you can wash your 
small trees that are infested with San Jos^ Scale instead of spray- 
ing thera, I beg to say that you can do so very successfully, and 
also at any time of year. When the trees are 'in leaf we can not 
spray with a material strong enough to kill the scale because of the 
danger of killing the leaves, but if we apply the Lime-Sulfur-Wash 
or other insecticide with a brush we can put it where it is wanted 
by taking care to avoid applying it to the green shoots or young 
leaves. Of course, it is necessary to cover all the infested twigs, 
but with a very small tree this can be done without great diflQcuity. 
It will surely kill the scale. 

By no means should you use clear kerosene oil, as this will be 
practically certain to kill the trees. I must again emi>basize the 
necessity of following the formula proscribed in bulletins upon 
this subject. You can use Whale Oil Soap, one pound in a gallon 
of wafer, or common laundry soap, or soft soap, two or three 
pounds in a gallon of water, if you keep the material off the leaves, 
but the standard material is, of course, the Lime-Sulfur- Wash, either 
home-made or the commercial article, such as the Niagara Spray, 
made by the Niagara Spray Co., at Middleport, N. T. If you wish 
to make the Lime-Sulfur Wash for yourself, take the formula of 
seventeen pounds of,.siilfnr and twenty-two pounds of lime and 
fifty gallons of water, and divide this by the same number. For 
example, if you wish only one-half gallon, which would perhaps 
be enough to paint two or three small trees, use 17-100 or about 1-6 
Tb. of sulfur, and 22-100 or slightly more than 1-5 lb. of lime aiid 
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60-100 or i gal. water. Boil it an lioar, in an old iron kettle, or any 
other veBsel excepting copper. In tbe eame way, find the proportion 
for any larger quantity that you would wiah to use. A good general 
formula for a small amount of tbe Lime-Sulfur Wash is one pound 
of sulfur and one pound of lime, boiled in water for one hour, and 
water added to make three gallons when dilute. You can, of 
course, in applying it with a brush, make it two or three times this 
strong if you desire, and yon need not go to the trouble of straining 
it. It will not injure the trees at any strength. In this regard it 
differs from the oils, which should never be used stronger than 
our regular prescribed formula. 

Foe. trees that can be reached with brushes I recommend wash- 
ing after the leaves are too far out for spraying. 



Maple Scale. 
Hod. H. a. Surface, Harrisbnrg, Pa.: 

Dear Sir: I take the liberty of sending you herewith a small 
branch from a maple tree infested with some parasite. This has 
been very prevalent on trees in town for a year or more and I would , 
like to ask you what it is, and if it is likely to destroy the life of the 
trees, and what, if anything, will kill it. 

If it menaces tbe life of the tree would the State send a competent 
person to spray the trees, if the owners would combine to pay the 
expense? 

Auiwer. 

Replying to your letter of the 2d, I beg to say that the maple 
branch which yon sent to us was duly received and examined, and 
entered in our collection as No. 11,480. It proves to be infested 
with the Haple Turtle-shell, also sometimes called Terrapin Scale. 
This is one of the worst pests of maple, and is liable to result in 
serious injury to tbe tree, but fortunately it is held in check by 
parasites which in time develop and thrive inside the body of the 
scale insect and destroy it. However, it is not advisable to wait 
for the parasites to do their good work. If the trees be much 
infested, ft is best to spray them as soon as possible with the boiled 
Tjime-sulfnr Wash. If yon can not readily make your own material, 
according to the formula in our October Bulletin, I would recom- 
mend the commercial material made and sold by the Niagara Spray 
Co., of Middteport, N. T. For this particular pest use it double 
strength, or in other words dilute one gallon of the commercial 
material with five gallons of water Instead of ten, or dilute thfeT -, 
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home-boiled formula (17 Iba. sulphnr, 32 lbs. liioe), witb water to 
make 25 gala, after one hour's boiling. As this commercial material 
is liquid and needs nothing more than the addition of cold water 
to be prepared for spraying over the trees and kills the scale pests, 
and as it does not need to be strained, heated, or otherwise treated 
after you receive it, it appears to me that any person could spray 
successfully with it who would be able to procure a spray pump, 
and who would do a thorough job of spraying, covering the trees 
from all sides, from the tips of the most remote branches to the 
base of the trunk. If the wind be blowing they can be sprayed 
from one side only, and when the wind changes, or when it is calm, 
direct the spray from the other side. 

Unfortunately, we have no person in this office who does com- 
mercial spraying. All of our men can do spraying and do this in a 
demonstration manner, or to show how spraying should be done, 
but we do not spray for pay, and we have no arrangements for this, 
and consequently can not undertake it. However, if some person 
in your region would at once get to work in this regard and let me 
know when you are ready to spray, I would be willing to send my 
nearest inspector to spend a few hours with him and get him prop- 
erly started. 

There is no time to lose in the treatment of this pest this s[H-ing 
before the buds burst, as it is practically impossible to spray 
successfully for it while the leaves are on the trees, and yonr next 
shot at it would be next fall as soon as the leaves drop. 



How Late to Spray. 

Dear Hir: Enclosed please find some peach twigs. Are the buds 
too far advanced to do any more spraying? I- am only half done, 
but there is no scale on any of the trees. I use 17 lbs. sulfur, 22 tbs. 
lime, no salt, and 50 gallons of water. 

Please let me know at once as I am waiting for a reply. 

Answer. 

Replying to your letter of the 3d, enclosing some peach twigs, 
and asking if buds are too far advanced to spray with the Lime- 
sulfur Wash, I beg to say they are not. It is my opinion that unless 
it should become very warm you can spray this spring until after 
the middle of April with safety, and with benefit to the trees. 
Perhaps you can spray even longer than that. My rule is to spray 
until the blossonu are just ready to open, and stop at that time. 
This means after the blossoms are seen but before they open. 
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Perhaps this may prove to be a day or two late, but I saw trees 
that were sprayed when in such condition of advancement, and 
tbey were not injured by the apray liquid, bat the scale was killed 
and they bore good crops of fruit. These were peach trees, and 
we also sprayed both peach and apple last year when the leaves 
were nearly one-half inch in length, using the regular winter for- 
mula of the Lime-sulfur Wash, and killed the scale and did not 
injure the trees, although the tips of some of the leaves were 
scorched brown. 1 understand tjiat you can obtain a commercial 
preparation sold as the Niagara Spray Solution. This is a con- 
ceotrated Lime-Bulfar Solution, made by the Niagara Spray Co., 
at Middleport, N. Y. I believe this is sold by some person in your 
region, and I recommend it as a good material in case you are now 
rushed for time and do not care to make your own Wash and 
need a material that must only be diluted with cold water and 
sprayed on the trees in a harry without having to take the trouble 
of boiling or straining it. At this time of year every suggestion 
that will save time in doing spraying is worth many dollars to a 
man. I agree with you in the idea of spraying peach trees and 
also plum trees with the Limo-sulfur Wash whether they have 
scale or not. I have carefully examined your twigs for scale and 
find none upon them. , 



A OORBECTION. 



On page 347 of the March Bulletin, Vol. V, No. 11, the Lime- 
sulfur formula was published as 22 lbs. lime and 17 of sulfur. 
These numbers should be reversed as a little more lime is recom- 
mended than sulfur, but satisfactory results would he obtained hy 
using the formula as there given- The only objection would be a 
little increased cost by the use of sulfur than the less amount of 
lime wonld demandi. 
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